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Note #2:

Included in the above net price are tho services of an
engineer for final tune-up placing the station on the air
and instructing the station persomnel in the operation of
ths transmitter.

Paragraph "A"

The 131ability of the Company, as defined elsswhere in
this contract, for patent infringement by the apparatus,
or any part thereof, shall be limited ss follows:

It 1s the practice of Major E. H. Arnstrong to license

the broadcaster (instead of the manufacturer of radio
troadcast transmitting apparatus) under his patents
relating to frequency modulation. Protection of the
customer, therefors, uwnder such patents of KMajor Armstrong
covering the apparatus, its method of operation, or any
part thereof, i1s not assumed by the Company.






1. The Corporation warrants that the apparatus to be delivered hereunder shall be of the kind and quality described in the
specifications and no other warranty, except of title, shall be implied. The conditions of any tests shall be mutually agreed upon
and the Corporation shall be notified of and may be represented at all tests that may be made. If any failure to comply with the
specifications appears within one vear from the date of shipment, the Purchaser shall notify the Corporation thereof immediately
and the Corporation shall thereupon correct the defect, or defects, by repair, or by replacement f.0.b. factory of the defective part
or parts. But if the apparatus is installed or its installation supervised by the Corporation, said one year shall run from the com-
pletion of installation provided same is not unreasonably delayed by the Purchaser. The liability of the Corporation (except as to
title) arising out of the supplying of said apparatus, or its use, whether on warranties or otherwise, shall not in any case exceed
the cost of correcting defects in the apparatus and, upon the expiration of said one year all such liability shall terminate.

2. The Corporation shall defend any suit or proceeding brought against the Purchaser so far as based on a claim that any
apparatus, or any part thereof, furnished under this contract constitutes an infringement of any patent of the United States, if
notified promptly in writing and given authority, information and assistance (at the Corporation’s expense) for the defense of szme,
and the Corporation shall pay all damages and costs awarded therein against the Purchaser. In case the said apparatus or any part
thereof is in such suit held to constitute infringement and the use of said apparatus or part is enjoined, the Corporation shali. at
its own expense, either: procure for the Purchaser the right to continue using said apparatus or part; or replace same with non-
infringing apparatus; or modify it so it becomes non-infringing; or remove said apparatus and refund the purchase price and the
transportation and installation costs thereof. The foregoing states the entire liability of the Corporation for patent infringement
by said apparatus or any part thereof.

3. The title to the apparatus herein specified, and any replacements thereof or substitutions therefor, shall not pass from the
Corporation until all payments due hereunder (including deferred payments and payments of notes and renewals thereof if any)
shall have been fully made in cash, and the apparatus specified shall remain personal property whatever may be the mode of its
attachment to the realty or other property, until fully paid for in cash, and the Purchaser agrees to perform all acts which may
be necessary to perfect and assure retention of title to the said apparatus in the Corporation. The Purchaser shall assume all 1isk
of loss after the apparatus is delivered as specified herein. If default is made in any of the payments, in the manner and form
and at the time herein specified, the Corporation shall be entitled to the immediate possession of said apparatus and shall be free
to enter the premises where such apparatus may be located and remove the same as its property, without prejudice to any further
damages which the Corporation may suffer by reason of the Purchaser’s refusal or failure to surrender the apparatus when so re-
quired. In case notes or trade acceptances are accepted, they shall be mere evidence of indebtedness and not payment and if
anv one is not paid when due. all outstanding notes shall, at the option of the holder, become immediately due and payable; alt
collection and exchange charges and all taxes shall be payable by the Purchaser.

4 Price IRBNTY O - T HUNDRED. AND. No/100. = = = = e

Payable in United States currency.

An extra charge will be made for special qomainers (such as oil barrels, reels, etc.), but refund will be made if returned in
good condition to the factory, or other point designated by the Corporation, within ninety (90) davs from date of original shipment,
charges prepaid.

5. TERMS OF PAYMENT:
XX50 per cent Sight Drafeattached to Bili of Lading. 38@ Terms on Sheet 4
XX.40 pef cent, 30 deys from date of Bill of Lading.
XX 10 per cent 50 Aays from date of Bill'of Latling.

"The Corporation reserves the right to ship to its order and make full collection of the contract price by sight draft with Bill
of Lading attached.
If, in the judgment of the Corporation, the financial condition of the Purchaser, at any time during the manufacturing period,

or at the time apparatus is ready for shipment does not justify the terms of payment specified above, the Corporation has tte
right to require full payment in cash before continuing manufacture or making shipment.

Pro rata payments shall become due as shipments are made. If shipments are delayed by the Purchaser, payments shall
hecome due from date when the Corporation is prepared to make shipment. If manufacture is delayed by the Purchaser, paymer.t
shall be made based on the contract price and per cent of completion. Apparatus held for the Purchaser shall be at the risk and
expense of the Purchaser.
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S TERMS OF PAYMENT (CONTINUED)

One~third of total contract price with
execution of this contract. This equals

$7,566.67 —

One~third at date of Bill of Lading
covering final shipment.

One-third (or balance due) 30 deys after
date of Bill of Lading.
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6. Shipment of the apparatus described herein will he made as fallows;

The above shipping dates are approximate and include................ .......days for Purchaser to furnish complete information
to the Corporation. In case of delay by the Purchaser in furnishing complete information, or returning accepted contract to the
Corporation, the time of shipment shall be reasonably extended, based on the period of Purchaser’s delay and conditions at the
factory of the Corporation.

7. The Corporation shall not be liable for loss, damage, detention or delay resulting from causes beyond its reasonable controj
or caused by fire, strike, civil or military authority, priority requests of the United States Government or any department, branch
or representative thereof, insurrection or riot, embargoes, car shortages, wrecks or delays in transportation, or inability to obtain
necessary labor, materials, or manufacturing facilities due to such causes. Receipt of the apparatus by the -Purchaser upon its
delivery shall constitute a waiver of all claims for delay.

8. The Purchaser shall not assign this contract or any rights hereunder without written consent of the Corporation. Previous
agreement and understandings are superseded by this proposal. No modification hereof shall be binding unless in writing duly
accepted by the Purchaser and approved by a duly authorized representative of the Corporation. The Corporation shall not be
liable for consequential damages.

9. Prices do not include state or local taxes based on or measured by sales which tax or taxes will be applied to the prices
where applicable.

10. The foregoing proposal must be accepted by the purchaser and delivered to the Corporation within fifteen (15) days
from its date and must be approved in writing either by an executive officer of the Corporation or by one of its duly authorized
managers, in order to make it binding upon the Corporation.

Respectfully yours,
WESTINGHOUSE ELECTRIC CORPORATION

ACCEPTANCE

The foregoing proposal is hereby accepted at the prices and upon the terms and conditions named therein.

Witness or Secretary T T TP T O T P AR KR X P PO XA T

(Title)
WESTINGHOUSE ELECTRIC CORPORATION
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CORPORATION

Stateof. ... . S8,
County of.....c..ccoenns .
Be it remembered that on this......... .day of [ A.D. 19 . ... ..., before me

a Notary Public in and for said County and State, duly commissioned and acting as such, personally appeared....

President, and Secretary of. the Corporation described
in and which executed the above instrument both to me personally known to be the President and Secretary respectively of said corporation, who being by
me first duly and severally sworn, did depose, say and acknowledge under oath that they were President and Secretary respectively of said corporation; that
being informed of the contents of said instrument, they executed and delivered the same on the day and year therein mentioned as their free and voluntary
act and deed, and as the free and voluntary act and deed of said corporation for the uses, consideration and purposes therein expressed; that the signatures
of said President and Secretary are in the respective own and proper hand writing of each; that they know the seal of said corporation; that the seal affixed
by them is the common or corporate seal of said corporation; and the act of sealing, executing and delivering said instrument was duly authorized by resolu-
tion of the directors of said corporation; and I do hereby so certify.
In Witness Whereof I have hereunto set my hand and affixed my official seal the day and year above written,

s ——
Notary Public.........

County...
INDIVIDUAL
State of......ccoooioivrs o e %
ER
COUNLY OF ..o oottt e
Be it remembered that on this...........ccocoonuu day Of oo A. D19 , before me.....ccoooooieiin, P

a Notary Public in and for said county and state, duly appointed, commissioned and qualified, personally came
to me well known to be the person who executed the foregoing instrument and declared that he was fully informed as to the contents thereof, and acknowl-
edged that the signing, sealing and delivering of same was his free and voluntary act and deed for the uses, purposes and consideration tnerein mentioned, and
1 do hereby so certify.

In Witness Whereof I have hereunto set my hand and affixed my official seal the day and year above written.

Notary Public..............ooii e
County..............

-
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FORENORD

WESTINGHOUSE HAS ENJOYED AN ENVIABLE POSITION IN THE RADIO
BROADCASTING FIELD EVZIR SINCE IT BUILT AND OPYRATED THE
FIRST BRCADCASTING STATION - KDKA - in 1920. THE FOLLOWING
IS A BRIEF REVIEWOF SOME OF THE WESTINGHOUSE "RIRSTS" IN
THE RADIO FIELD.

1. After building the first station KDKA in 1920, 1t origin-

ated the first short wave broadcast in Pittsburgh in 1922,

2. It was the first to use high-power Class "B" audio system
in 1931.

3., It was ths first to bulld a remote pick~up station in
P1ttsburgh - 1924.

4, . Nestinghouse Stations WBZ and #BZA were thefirst to op-
erate two broadcasts on the sams frequency synchronously
in 1926.

5. It was the first toc build short wave equipment for ocean
going vessels.

6. It was the first tec apply for a patent on an electronic
beam iconoscope.

7. Westinghcusc was the [irst to install rallway radlo 1n
1924 - on the Norfolk and ‘“estern Railroad.

8. It was the first to apply for a patent on the cathode ray
tube for television.

9. In addition, Westinghouse did much c-development work with
other companie¢s, a notable example of which is the design
of quartz crystals used in breadcasting transmitters.

EVERY WESTINGHOUSE TRANSVITTER HAS EBNGINEZRED INTO IT A WVEALTH
OF EXPERIENCE - FROM THEE TECENICAL RESZARCH ANGLE, AND ALSO FRCM
THS ACTUAL OFERATING EXPERIENCE POINT OF VIEW.

1. Twenty-four years of building transmitters has contributed
much to the Westinghousy storehouse of knowledge in trans-
mitter design.

2. Operating oxperience gained from the six westlnghouse ownad
and operated stations - KDKA - WBZ - WOWO - KYW - WBZA -
KEX has contributed grsatly to the well balanced, hlghly
dependable, casily malntained westinghouse Transmitters.

3. Our position as ons of the main supplicrs of “#adio and Radar
equipment during the war has given the Company a background
on Radio and Radar sccond to nons.

4, Many of the men rssponsible for thoc design of Wwestinghouse
transmitters havs scervice rescords as station eonglneers.
Result: A simplified, moroc oaslly maintalnod, and more
relia ble transmittor. '
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ECTION I

APPLICABLE SPECIFICATIONS

Westinghouse Electric Ccrporation






This equipmznt will comply fully with ths Faderal
Communications Commission Rules and Regulations and the
Standards of Good Enginecering Practics concerning FM
Broadcast Stations.

WISTINGHOUSE is a member of the ftadio Manufacturing
Association and subscribes to its standards. Therefore, the
equipment to be supplied will comply with RHMA standards in
effect as of the date of this proposal. To the extent that
1t is practical to do so, commensurate with good manufactur-
ing practices, the equipment to be supplied will conform to
revised or added RMA standards 1f these revisicns or addi-
tions are made known prior to deliveryof the equipment.






SECTION 2

MASTER LIST OF EQUIPMENT

Westinghousce Electrlic Corporation






ITEM 1: TRANSMITTER ‘

One (1) Yestinghouse type F!i-10, 10 K¥ FLi Broadcast Transmitter,
in accordance with Descriptive Specifications R=-1702 and
R-1508~A, consisting of the following:

a, Three-cubicle transmitter with duplicate crystal
oscillators (one operating and one spare) and
one set of instruction books.

b, One set of operating tubes,
¢~ One complete set of spare tubes.

Net Price = « = = - = 5% 9, 720.00
F.0.3. Lansdowne, laryland.

Xote #1:

The type Fl=1i0 transmitter consists of the type Fit-3 trans-
mitter {which s.rves as a driver) and two matching cubicles
which house the 10 KW Power Amplifier and 10 KW Rectifier.
A sub-base aussembly will be supplied to facilitate mounting
tho three cubicles for "in-line" installations., As an alter=-
natce, the Rectifier Cubicle may be installed remote from the
Driver and Power Amplifier; and in such cases appropriate end
radii will be supplied in lieu of the sub-base assembly.

Note f2:

If desired, the type Fu-3, 3 KV driver unit may be delivered
in advance of the 10.K7 amplifier Equipment, for interim
operation,

Note #3:

Included in the price of the transmitter are the services

of an engineer for final tune-up, placing the station on

the air and instructing the station personnel in the opera-
tion of the transmitter,

ITEM 2: ANTENNA

(a) One (1) RCA Type BF-14-A, Four-section Pylon Antenna,
height 54 feet, Power Gain 6.

Net Price = = = = - = i:5,500,00
F.0.B. Brooklyn, N. Y.

(Alternate Antenna)

For installations where a Power Gain of 6 is not required,
we offer:

(b) One (1) "estern Electric Type 54-A Unit, Clover-
leaf FM Broadcast Antenna with nominal power gain

supplied disassembled for erection by Purchaser; max{mum
power rating S50-KW, Purchaser to specify assigned frequency.






Price Schedule

Unit Power Cain Price (f.o0.b. Works)
2 1,30 $1, 500,00

3 1,90 1,940.00

4 045 2, 380 -00

5 340 2,820, 00

6 355 2,250 . 0C

v 4.19 3, 700,00

3 4,70(92,6.108 MC 2,140,00 ¥

only;

(c, Gas tight end terminal for uce with Western Electric
Type 54~A Antenna; Comrmunications Products Co. Catalog
# . for connection to 0.De transmigsion line,

Price Schedule

o SaR_Lino Catalog i Prigs (fon:be Vorks)
1a33" 450508 $9C 200
Cee LR $n 30 6 160 -00

TTEY &: TRANSMISSION Lirl

It is »ecommended the t 3=1/8" 0.D. or 6-1/8" 0.D. 51.5 ohms
coaxial cable be used for the R.,F. Transmission Line., We
propose to furnish Andrew Company line and fittings to sat-
1sfy installation requirements., Relative efficiencies of
these lines at 100 1liC are:

1000 ft. 3=1/8" line, approx. 72%
1000 ft., 6-1/8" line, approx. 88%

This line 1s supplied in 20-ft. lengths, with solderless,
flange-type connectors. Price per 20-ft. length is approx.
$77.00 for 3-1/8" and approx. $240,00 for 6-1/8", Fittings
and accessories are additional,

JTEM 4: TRANSMITTER AUDIO EQUIPKMENT

Descriptive specification E=1851 included as a part of this
proposal describes various groups of Audio Frequency Input
Eq vuipment and Monitorin Equipment which can be supplied.
Variations from these standard groups are also available,
Prices will be furnished for any group or combination of
groups desired,

ITEM % 53 TRANSMITTER CONSOLE
One (1) "estinghouse Standard Transmitter Console for use
with Item #1, in accordance with Descriptive Specification
R-1766~C, consisting of desk, operating console and chaire.

Net Price = - « -« - - $1,625.00 V//
I'0.B. Lansdowne, Md.






TRl _6: STUDIO EQUIPMENT

Studio Equipment w1ll be furnished to meet the requirements
cf aach individuel installation. Descriptive Specifications
R-L775 and R=180! are included in this proposal and will
svggest a munber cf possible arrangoements, using both the
ICh 70~Be2 Consclette anl the W,E. Yrre 2B Sneech Input
Tguipment. Fricss will e furnished on any of the standard
rembinationse declrods






SECTION 3

DESCRIPTIVE SPECIFICATIONS

Type FlMe3d Transmitter « = =« « =« =« - R-1702

Type FM=10 Transmitter e« « « « « = R-1508-A .
Type 54-A Cloverleaf Antennge « « = WECO=T=2220-B
Transmitter Audio Equipment - - - - R=1851

Transmitter Console = = = = « = - - R=1766-C"
Studio Audio Frequency Equipe. - - =-(R-1775
. (R-1831

Westinghouse Electric Corporation






Descriptive Specification

WESTINGHOUSE
FM-3

3KW FREQUENCY MODULATED
BROADCAST TRANSMITTER

\ M G !

E
- “ :»
350

WESTINGHOUSE ELECTRIC CORPORATION

Industrial Electronics Division Baltimore, Maryland

January 20, 1946 R-1702
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List of Photographs and Drawings

Transmitter, Front C-9730
Transmitter, Front Perspective View C-9729

Transmitter, Front View with All Doors QOpen C-9726

Transmitter, Rear perspective View C-9728
Transmitter, Hear View with Doors Open €C-9723
Transmitter, Rear View with Doors QOpen and €-9731

Unit Dust Covers Removed.

Diagram, Schematic, FM-3 Transmitter 7616779

NOTE: The photographs listed are of the Type FM-1, 1KW, 3
Transmitter. Final photographs of the Type FM-3, 3KW, Transmitter
are not available at the present time. lowever, these photographs
are representative of the FM-3 transmitter. The cubicle used is
exactly the same in both cases and the arrangement of the equipment

is essentially the same.
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. GENERAL INTRODUCTION

The new Westinghouse 3KW Frequency Modulated Broadcast Transmitter was
designed from the start for the specified output frequencies and is no adap-
tation of a previous model operating at other frequencies. The advanced
circuit developments incorporated in this transmitter result in exceptional
performance characteristics, reliability of operation, and simplicity of ad-
justment. There have been no compromises with low frequency techniques.

The new electrical design is supplemented by a sound mechanical design

which provides re€ady accessibility of all apparatus, rugged construction,
and distinctive appearance.

The following outstanding features of the transmitter are typical of the
advantages offered:

1. Direct generation of the modulated carrier by a simple and
straight-forward circuit.

2. Crystal-derived center-frequency stabilization independent of
circuit tuning.

3. Extremely conservative ratings on all power transformers.,
4. Complete fuseless overload protection.
5. Supervisory control.

6. lead covered wire used for all cubicle wiring where appropriate.

7. Conservative operation of tubes and components.
8. Low operating cost.
9. Ease of maintenance.

10. May be easily adapted for higher power by adding a 10 kv. am-
plifiier unit.

11. None but the finest quality comporents used.

Il. ELECTRICAL SPECIFICATIONS

Carrier power output 3,000 watts

Carrier frequency 88 to 108 me/s
{single specified frequency)

Frequency stability Better than +1,000 cps.



Output line impedance

Modulation Capability

Audio frequency response
(30 to 15,000 cycles)

Audio input for +75 kec/s
carrier swing

Audio input impedance
Harmonic distortion (including
all harmonics up to 30 kcls

at Y75 kcl/s swing)

FM noise level

AM noise level

Power supply

51.5 ohm line in accord-
ance with RMA standards.

+100 ke /s

Without pre-emphasis, *1 db
from response at 1,000
cycles; with pre-emphasis,
+1 db from 75 microsecond
curve.

+10 dbm at 400 cycles

GOV/150 ohms

Iess than 1.5% rms for
modulating frequencies
between 50 and 15.000 cps

At least 65 db below t75 ke/s
swing

At least 50 db below 100%AM

208-240 volts, H0 or 60 cycles,
3 phase: 115 volts, 50/60
cycles, single phase for
crystal heaters

Power input 8,500 watts at 90% power factor.

I11. TUBE COMPLEMENT

MO Frequency Modulated Oscillator

Audio amplifier 1 type 6847
Modulator control 1 type 1614
Modulator 1 type 6H6
Feedback discriminator 1 type 6H6
M oscillator/tripler 1 type 1614
Tripler 1 type 829B
Intermediate amplifier 1 type 829B
MP Frequency Stabilizer
Buffer amplifier 1 type 6SJ7
#1 crystal oscillator 1 type 1614



#2 crystal oscillator 1 type 1614
#1 mixer 1 type 6GSA7
#2 mixer 1 type 6SA7
Amplifier 1 type GSN7
Pulse generator 1 type GSN7
Pulse discriminator 1 type 6H6
Pulse amplifier/limiter 1 type 6SL7
Pulse limiter 1 type GHG
Balanced pulse counter 2 type GH6
Cathode follower 1 type 6SL7
Voltage regulator 1 type OD3/VR150
1 type 0OC3/VR105
Bias rectifier 1 type 6X5
Bias regulator 1 type 0C3/VR105
Low voltage Regulator
Regulator < type 6YGG
Regulator control 1 type 6SJ7
Control bias 1 type OC3/VR105
Low voltage rectifier 2 type 866A
High voltage rectifier 6 type 872A
Driver 2 type 4-2504A
Power amplifier 2 type WL473
RF voltmeter rectifier 1 type 9006

IV. MECHANICAL SPECIFICATIONS

The complete transmitter is enclosed ina heavy guage sheet aluminum cubicle
which is attractively styled and finished in harmonious blue-gray and gray.
The external hardware suchas door handles is satin chrome plated. Al1l doors
which permit access to parts at dangerous potentials are interlocked. The
front and rear door interlocks remove all voltages above 230 from the cubi-
cle and ground the output of the high voltage supply. The front doors which
cover compartments containing tuning or control adjustments are not inter-
locked, as all controls are at ground potential. Glass panels in the rear
doors permit inspectionof the inside of the transmitter while it is in oper-
ation. The driver tubes and the power amplifier tubhes are visible through
the upper front glass door while they are in operation. The high voltage
rectifier tubes are likewise visible through the lower front glass door.

V. MECHANICAL DATA

Cubicle overall dimensions 66" wide, 44" deep, 74" high
Clearance for opening doors 26" on front and 32" on rear
Weight of cubicle Approximately 1,900 1lbhs.



VIi. GENERAL DESCRIPTION

The transmitter is completely contained in its cubicle, the only extern-
al connections being the 208-240 volt, 3 phase, power input, the 115 volt
a.c. power input for crystal heaters and the convenience outlet, the program
input line, the r.f. output line for connecting the modulation monitor and
frequency meter, and the co-axial line to the radiating system. The type MO
Modulated Oscillator Unit and the Type MP Frequency Stabhilizer Unit contain
the exciter and frequency stabilizing circuits. These units are of the plug-
in type and may he easily removed from the cubicle. All of the other trans-

mitter circuits are wired into the cubicle in such a manner that all por-
tions are readily accessible.

Vil. TYPE MO FREQUENCY MODULATED OSCILLATOR

This plug-in unit is located behind the lower lef't front door and may be
removed by loosening four thumb-screws and sliding it from the cubicle by
means of the pull handles attached. All electrical connections to the unit
including co-axial lines are made bymeans of a plug at the rear of the unit.
Access may be had to the unit without removing it from the cubicle. This is
done by opening the cubicle rear doors. loosening two captive thumb-screws,
and removing the protective dust cover from the rear of the unit. The modu-
lated oscillator and modulator circuits are protected from extraneous vibra-
tions and jarring by being completely shockmounted. The tuning knobs on the
front panel are vernier controls which are used in tuning the unit once it
has been adjusted for the assigned frequency. The switch on the front panel
is flor inserting or removing the pre-emphasis circuit. The two meters indi-
cate the tuning of the f'eedback discriminator, the other meters f'or the modu-
lator. oscillator and amplifiier circuits being grouped with other meters of
similar importance on the cubicle control panel. The circuits contained in
this unit include the following.

a. Audio amplifier

b. Modulator control

¢. Modulator

d. Oscillator/tripler

e. Feedback discriminator
f. Tripler

g. Intermediate amplifier

A type 1614 tube is used in the electron-coupled oscillator which triples

the frequency in its plate ecircuit. The second r.f. stage, using a type 829

tube, is a push-pull tripler, which is followed by a push-pull intermediate
amplifiier stage using another type 829 tube from which excitation is taken
from the unit tothe driver. Aninverse feed-back loop around the oscillator,

G
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audio amplifiier and modulator is accomplished by means of the feedback dis-
criminator using a type 616 tube. The modulator is of the diode type which
has more freedom from noise efflects than the conventional reactance tube
modulator. In this circuit a type 6H6 tube as modulator is controlled by a
type 1614 tube which has the modulating signal impressed on its grid. The
audio amplifiier consists of a type 6SJ7 tube 1in a resistance-coupled cir-
cuit.

The r.f'. amplifier circuits are designed so that short and symmetrical
interconnections obtain and yet all components are easily accessible. All
tubes are readily replaceable.

The plate power for the audio amplifier, modulator and oscillator/trip-
ler is obtained from an electronically regulated supply. A1l circuits are
shielded to prevent undesired coupling and radiation.

The modulated oscillator is operated at one-ninth of the assigned fre-
quency of the transmitter. It has been found that simple tuned circuits in
the multiplier stages provide adequate selectivity without cutting the side
bands when the modulation is applied in this region. If frequencies very
much lower were used, special bamd pass filters would have to be employzd to
provide the band width and selectivitv at the same time.

VIiII. TYPE MP FREQUENCY STABILIZER

This unit is likewise plug-in and is located behind the lower right
tfront door. It is removable in the same manner as the Type MO Irequency
Modulated Oscillator and is also accessible from the rear of the cubicle by
loosening two captive thumb-screws and removing the dust cover from the unit.

This unit also contains the two plug-in crystal oscillator units., either
of which may be selected by a switch on the front panel of the Frequency
Stabilizer Unit.

Each crystal is mounted in one of the newly developed Bliley TCU2 plug-
in units which contains a thermostat supplied by Westinghouse. This unit
will maintain crystal temperature within +1°C. at any amhient temperature
between minus 20°C. and plus 65°C. The frequency stability of the unit is
in the order of *+ .00U5% or better after the oven has reached operating tem-
perature. The crystal heaters operate from 115 volts a.c. and are connected
50 that continuous thermostatically controlled operation may be maintained.

The crystal oscillator employs a type 1614 tube in an electron coupled
circuit and is conservatively operated at low voltage. OQutput is taken
from the plate circuit of the oscillator at twice the crystal freguency.
It may be noted thst the fundamental crystal frequency is one-eighteenth
of the assigned operating frequency, and that output from the crysta)l
oscillator is at the center frequency of the modulated oscillator which
1s one-ninth of the assigned frequency. The crystal oscillator output
is fed through two 45 degree phase shift networks, each consisting of
one resistor and one capacitor. One of these networks shifts the phase
forward by 45 degrees and the other retards the phase by the same



amount. R.f. voltage from the modulated oscillator is introduced into the
Frequency Stabilizer unit through a fixed-tuned buffer amplifier stage em-
Ploying a type 6SJ7 tube. The output of this stage is mixed with the quadra-
ture voltages from the phase shif't networks in two type G6SA7 mixer tubes.
The output of one mixer tube after heing amplified through one—half of a
type 6SN7 is used to trigger a type GSN7 direct coupled multivibrator. This
multivibrator serves as an electronic switch to make square waves from the
sine wave input from the mixer. Since the input tothe multivibrator is much
greater than the amount required to trigger it, the time at which the multi-
vibrator turns over will be approximately the time at which the voltage of
the output of' its exciting mixer passes through zero. At this time the out-
put of the other mixer is at either a positive or negative peak.

The voltage on each of the two multivibrator plates is differentiated by
a series capacitor and shunt resistor. The resultant two voltages appear as
a series of pulses of opposite polarity. These two pulse outputs are intro-
duced into the two halves of a type GHG pulse discriminator. Also introduced
into this pulse discriminator is the output of the second mixer through one-
half of an intervening type 6SN7 amplifier. The bias on the pulse discrimi-~
nator is set just above the peak value of the amplified output of the second
mixer. The result is that when the pulses add to the sine wave, the bias is
overcome and the pulse is passed through the diode. When the pulse sub-
tracts from the sine wave, the bias prevents the diodes from conducting and
the pulse is not passed. This arrangement serves to separate the pulses
into two circuits. One circuit is energized by one pulse for each cycle of
beat when the signal frequency is high, and the other circuit is energized
by one pulse for each cycle of beat when the signal frequency is low.

Each output of the pulse discriminator is fed into one section of a type
6SL7 pulse amplifier/limiter, the output of which is controlled by an addi-
tional 6H6 pulse limiter. From this point the two pulse outputs are fed
into two type G6H6 pulse counters arranged in a balanced circuit to control
the charge in a storage capacitor. The voltage across the storage capacitor
is applied tothe two grids of a type 6SL7 dual cathode follower, one section
of which controls the bias on the FM modulator tube in the Frequency Modu-
lated OUscillator unit previously described. Since the modulator tube con-
trols the frequency of the modulated oscillator, the frequency is a direct
function of the charge on the storage capacitor. There is no bleeder resis-
tor across this storage capacitor. hence the system has no natural frequency
wvhich the frequency control must overcome.

If' the average frequency of the modulated oscillator is different from
the reference frequency, the charge on the storage capacitor is continually
changed in the direction to overcome the difference. When the difference
has been overcome, the system becomes balanced, and the only tendency to pull
off is due to stray leakages which cause negligible frequency drift.

There are a number of advantages offered by this circuit, perhaps the
most important of' which is the lack of tuned circuits and critical compo-
nents. The frequency controlling circuits by themselves contain no tuned
circuits, frequency dividers, or locked oscillators. No test instruments
are needed to place these circuits in operation. Another important advan-
tage is that tube characteristics are not important. Since each tube in the
circuit is driven from grid current to cut-off, merely acting as an elec-
tronic switch, the actual condition of the tubes becomes relatively unim-
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portant. Long before any tube would become inoperative in the circuit, it
would be discarded because of routine tube checks.

The controls on the front panel of the Frequency Stabilizer Unit are the
crystal oscillator selector switch and the frequency control off-on switch
(which enables the disconnection of the frequency correction voltage.)
One meter indicates mixer grid current and thus shows input to the unit from
the modulated oscillator, the other meter indicating the cathode current
of the crystal oscillator in use. The indicating lamp shows when the fre-
quency control switch is in the "on" position.

I X. CUBICLE CIRCUITS

Access to the tubes in the electronic voltage regulator for the modu-
lated oscillator power supply may be had by opening the top front glass door.
These tubes are located on the left end of the upper shelf. This regulator
furnishes well-regulated plate voltage with extremely low ripple content for
the modulated oscillator and modulator.

In the adjacent compartment on the upper shelf are mounted the two
4-250A driver tubes. The driver grid circuit components are located under-
neath the shelf where short and direct interconnections obtain. The trough-
line plate tank for the driver stage is located directly above the driver
tubes. This tank circuit is arranged in such a manner that no blocking
capacitors are used in the shunt-fed plate circuit. Both the grid and nlate
tank circuits of the driver are motor tuned, with the controls mounted on
the main contro)l panel. The manual control for tuning the driver s:reen
grid is located on the driver grid assembly located behind the control
pranel. The correct adjustment of this capacitor is easily accomplished by
tilting the hinge control panel forward. After adjusting this condenser
the control is locked in place as no further adjustment of this capacitor
is necessary.

To the right of the driver tubes are located the two WL473 power ampli-
fier tubes with their grid series-tuning capacitors. The controls for ad-
Justing the two power amplifier grid series-tuning capacitors are located
on each side of the forward end of the PA Tank Line. As in the case of the
driver screen grid tuning control these controls are accessible by tilting
the hinge control panel forward. After being properly adjusted these con-
trols are locked in place as further adjustment of this tuning control is
necessary. The adjustment of these grid series-tuning capacitors is simple
and has none of the complexity of conventional neutralizing adjustments.
S8ince the grounded-grid circuit is used in the power amplifier stage, ex-
citation is applied to the cathode lines of the power amplifier which are
located just above the power amplifier tubes. The anode of each tube fits
down into the end of its anode line which is arranged so as to use no block-
ing capacitor. The anode line tuning and output coupling are both motor
driven, with controls being 1gcated on the main control panel.

A flexible co-axial line connects from the variable output coupling ar-
rangement to the r.f. transmission-line voltmeter capacity-divider and meter
rectifier unit. The other end of this unit has provision for mounting an



appropriate end-seal and terminating the transmission line to the radiating
system. One type 9006 tube is used as the voltmeter rectifier.

Cooling air intake is through the protected round ports in the rear of
the base. From these ports, air passes up through the bottomof the cubicle,
through a filter box, around the high voltage transformers, and into the
blower. From the blower,, air passes through a duct to the plenum chamber
from whence it flows through the anode fins of the two WI473 tubes and also
over the seals of the two driver tubes. Air is exhausted through a screened
port in the top of the cubicle.

Overload and under-voltage protection is supplied in all circuits where
necessary.

The supervisory control system consists of a series of relays and indi-
cator lamps so connected that the operation of any overload relay operates
a corresponding supervisory relay which locks itself in, lighting the cor-
responding indicator lamp. This indication remains on the control panel un-
til reset by the operator. This system enables the operator to tell at a
glance in which circuit the overload occurred, even though the transmitter
has returned to the air. This is particularly useful in checking for the
rossible cause of the outage.

Thorough protective interlocking is used with dependable relays, switch-
es and contactors. The control system is interlocked so that it is impos-
sible to apply power in the wrong sequence. Sufficient indicators are pro-
vided so that proper sequence can be easily followed.

A1l main power switches are of the De-ion type with thermal-overload re-
lease. This gives full protection of the power circuits without the use of
fuses. A positive indication is given when tripped by overload in that the
switch handle assumes a position inthe middle of the slot. This protection
is in addition to the protection given by the numerous overload relays em-
ployed throughout the major circuits of the equipment.

The filament, low-voltage and high-voltage rectifiiers may be controlled
from a remote point. DProvision is also made for indicator lamps at the re-
mote point.

The main control panel is located behind the tolding drop-leat door on
the front of the cubicle. When opened, this door provides a convenient arm
rest for the operator and is useful for supporting writing pads or logs
while entering meter readings.

The indicators at the left of the control panel are the supervis-
ory overload and under voltage indicators, with the supervisory indica-
tor reset switch located below them. To the right of these indicators
are the driver grid tuning indicator and control, the driver plate tun-
ing indicsator and control, and the 3KW AMP plate tuning indicator and
control. The central group of meters indicate plate and grid currents
of the tubes in the Type MO Modulated Oscillator Unit mounted below.
Below these meters are the crystal power "on" indicator and the two
crystal heater indicators. On the right of this group of meters and

jndicators are the transmission line coupling indicator and control,
and the bus phase voltmeter and switch for inserting the voltmeter



across any of the three phases. Adjacent to the voltmeter on the right is
the 230 v. bus regulator control, and below this control are the air indica-
tor and the high voltage regulator control. In the group of nine indicators
and switches at the right of the control panel are the filament power switch
and "ready" and "on" indicators, the 400 volt switch and "ready" and "on"
indicators, and the high voltage switch and "ready" and "on" indicators.

The wide-scale, easily read meters at the top of the cubicle indicate,
reading from left to right, driver grid current, driver plate current, power
amplifier grid current, power amplifier plate current, high voltage, and
transmission line voltage. These meters have 270° scales and are illumi-

nated for optimum readability by means of fluorescent lights in the trough
below and immediately in front of the meters.

The high voltage and low voltage rectifier tubes may be seen through
the lower front glass door, through which they may be quickly replaced in
the event of tube failure. On the upper shelf, in the compartment to the
right of the power amplifier tube are receptacles for storing spare rectifi-
er, driver and power amplifier tubes.

Motor driven line voltage regulators are used on both the auxiliary bus
and the high voltage supply. By means of the regulator in the high voltage
supply, the output power may be reduced from rated power to one kilowatt.
The filter capacitors in both high and low voltage supplies are made up by
paralleling low capacity units. In the event of failure of one section, it
may be cut out of the circuit and operation continued. Also, the cost of
replacing a single unit is considerably less.

A1l appropriate cubicle wiring 1s done with high grade lead-covered
wire. This results in a neat and clean wiring job. Further advantages are
freedom from cross-talk and extraneous pick-up.

Long-1lived Class B (mica and glass) insulation is used in all power
transformers and reactors, however, all of these components are operated
under low-temperature-rise, Class A conditions so that the maximum possible
service life is to be expected.

X. INSTRUCTION BOOKS

Each equipment will be supplied with two copies of the instruction book
for the Westinghouse FM-3 Transmitter. This instruction book will contain
complete adjustment and operation information in sufficient detail to assure
correct procedure by reasonably skilled operating personnel. It will be
complete with schematic diegrams. The information furnished will be in suf-

ficient detail to be readily usable in installation, servicing and mainten-
ance.

A complete list of electrical parts with ordering information will be
included to simplify replacement of electrical parts, or expendable items or
parts thereof.

A list of recommended spare parts will be supplied which should cover
ordinary service requirements for two years.



X1. IMPROVEMENTS

In the construction of the equipment described in this specification,
the full intent of the specification will be carried out. However, it is
assumed that any minor changes which may be found desirable later for rea-
sons of improved design or construction will be accepted.

The Westinghouse Electric Corporation reserves the right to make changes
in design or to make additions to or improvements in its products without

imposing any obligation upon itself to install them on its products previous-
1y manufactured.

XI'I. SAMPLE CONSTRUCTION PERMIT

As an aid in preparing FCC Form Number 319, there are attached sample
pages 27 and 28 from this form.

TECHNICAL INFORMATION

Description of transmitting apparatus proposed to be installed:
(a) Make Westinghouse Electric Corp. Type No. FH-3

(b) Oscillator: Type of Circuit Colplfts ‘Number, make and type of
tuhes One RCA type 1Q}4k1nAelegtron-coupledAColp1tt§7c1rcu1¢

(c) List buffer and intermediate power amplifier stages, by number and
type of tubes in each stage One RCA 829 tripler, one RCA 829 tnter-

mediate amplifier, Two Eimac 4-125 drlver amplifier.

(d) Last radio stage: Number, make and type of tubes  Two
_ Westinghouse Wlgq73

(e) Modulator or 1ast audio stage: Number, make and type of tnbes and
how modulation is obtained One RCA 1614 and one RCA 6H6.

Resistance-capacity frequency modulation of oscillator.

(f) The transmitter is designod for what max 1mum swing iloo kii&éyéiéé

(g) State make and type number of modulation monltori
To be specified by applicant ‘

(h) Specify make, type number, and full-scale reading of the Fo]lowing
meters :
(1) In last radio stage:
Plate voltmeter Westinghouse Type KX-24 o-3000 V.D.C.
Plate ammeter  Westinghouse Type KX-24 o- 3 Amps.
(2) Antenna or transmission line meter  Westinghouse Iype KX-24
0-500 Volts k. F -

(1) Maximum rated power output of’ transmitter Is 3000 watts

10 -
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Give the following overall characteristics of the transmitter:

(1) Frequency characteristic: uniform within 1 decibels
of 1000 cycle level within the range from 30 to 15000 cycles.
without pre-emphasis.

(2) Amplitude characteristics: Distortion 1.5 percent RMS
harmonics within the range from 50 to 15000 cycles. 1% nar-
monics from 100 to 7500 cycles.

(3) Noise level (Frequency modulation) 65 decibels below 100
percent modulation (30 to 15000 cycles).

(4) Noise level (amplitude modulation) 50 decibels below 100
percent modulation (30 to 15000 cycles).

(5) Will a pre-emphasis circuit be used in the transmitter by
which the higher frequencies will be emphasized in accord-
ance with the impedance-frequency characteristics of a ser-
ies inductance-resistance circuit having a time constant of
100 microseconds Yes The frequency characteristics of the
transmitter with the pre-emphasis circuit will be within 1
decibel of the calculated characteristics of such circuit.

Description of automatic frequency control equipment:

()
(b)

(c)

(d)

(e)

(f)

Make Westinghouse Electric Corp. Type No. MP

GGive make, type of cut and temperature coefficient in cycles per
degree centigrade if quartz crystal usedﬁﬁliisyvfyﬁg_ijQQL_Typeﬂ»~
BT-low temp. coefficient 1 cycle/Hc/°C.

By whom will unit be calibrated? Westinghouse Electric Corp.
Calibrated Frequency: * kilocycles at____ degrees centigrade.
*To be specified by applicant, determined by assigned fregq.

State number of frequency control oscillators which will be main-
tained constantly at correct operating temperature and frequency in
heat-controlled chambers Two

Is provision made for instentaneous connection of spare frequency
control units? Yes

State make and type number of separate frequency monitor__to be
specified by aﬁplicqqﬁﬂ_
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TRANSMITTER, FRONT PERSPECTIVE VIEW
(Photo C-9729)






TRANSMITTER, FRONT VIEW WITH ALL DOORS OPEN
(Photo C-9726)






TRANSMITTER, REAR PERSPECTIVE VIEW
(Photo C-9728)
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TRANSMITTER, REAR VIEW WITH DOORS OPEN
(Pkoto C-9723)
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TRANSMITTER, REAR VIEW WITH DOORS OPEN AND
UNIT DUST COVERS REMOVED
(Photo C-9731)
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List of pPhotographs and Drawings

Transmitter, Front C-9730
Transmitter, Front Perspective View €C-9729

Transmitter, Front View with Al1 Doors Open C-9726

Transmitter, Rear perspective View C-9728
Transmitter, Rear View with Doors Open C-9723
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Unit Dust Covers Removed.

Diagram, Schematic, FM-3 Transmitter 7616779

NOTE: The photoéraphs listed are of the Type FM-1, 1KW,
Transmitter. Final photographs of the Type FM-3, 3KW, Transmitter
are not available at the present time. However, these photographs
are representative of the FM-3 transmitter. The cubicle used is
exactly the same in both cases and the arrangement of the equipment

is essentially the same.
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. GENERAL INTRODUCTION
The new West inghouse 3KW Frequency Modulated Broadcast Transmitter was
designed from the start for the specified output frequencies and is no adap-
tation of a previous model operating at other frequencies. The advanced
circuit developments incorporated in this transmitter result in exceptional
performance characteristics, reliability of operation, and simplicity of ad-
justment. There have been no compromises with low frequency techniques.

The new electrical design is supplemented by a sound mechanical design

which provides ready accessibility of all apparatus, rugged construction,
and distinctive appearance.

The following outstanding features of the transmitter are typical of the
advantages offered:

1. Direct generation of the modulated carrier by a simple and
straight -forward circuit.

2. Crystal-derived center-frequency stabilization independent of
circuit tuning.

3. Extremely conservative ratings on all power transformers.
4. Complete fuseless overload protection.

5. Supervisory control.

6. lead covered wire used for all cubicle wiring where appropriate.

7. Conservative operation of tubes amd components.
8. Low operating cost.

9. Ease of maintenance.

10. May be easily adapted for higher power by adding a 10 kw. am-
plifier unit.

11. Norne but the f'inest quality components used.

[1. ELECTRICAL SPECIFICATIONS

Carrier power output 3,000 watts

Carrier frequency 88 to 108 mc/s
{single specified frequency)

Frequency stability Better than +1,000 cps.



Output line impedance

Modulation Capability

Audio frequency response
(30 to 15,000 cycles)

Audio input for 75 ke/s
carrier swing

Audio input impedance
Harmonic distortion (including
all harmonics up to 30 kcls

at t75 kc/s swing)

FM noise level

AM noise level

Power supply

Power input

MO Frequency Modulated Oscillator

Audio amplifiier

Modulator control

Modulat or

Feedback discriminator

FM oscillator/tripler

Tripler

Intermediate amplifiier
MP Frequency Stabilizer

Buffer amplifier

#1 crystal oscillator

51.5 ohm line in accord-
ance with RMA standards.

+100 kc/s

Without pre-emphasis, 11 db
from response at 1,000
cycles; with pre-emphasis,
31 db from 75 microsecond
curve.

+10 dbm at 400 cycles

600/150 ohms

Iess than 1.5% rms for
modulating frequencies
between 50 and 15,000 cps

At least 65 dbh below +75 ke/s
swing

At least 50 db below 100%AM
208-240 volts, H0 or 60 cycles,
3 phase: 115 volts, 50/60

cycles, single phase for
crystal heaters

8,500 watts at 90% power factor.

TUBE COMPLEMENT

type 6S.J7
type 1614
type 6GH6
t ype 6H6
type 1614
type 829B
type 829B

[ = = L

1 type 6SJ7
1 type 1614
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#2 crystal oscillator 1 type 1614
#1 mixer 1 type GSA7
#2 mixer 1 type 6SA7
Amplifier 1 type GSN7
Pulse generator 1 type GSN7
Pulse discriminator 1 type 6H6
Pulse amplifier/limiter 1 type 6SL7
Pulse limiter 1 type GHG
Balanced pulse counter 2 type GHG
Cathode follower 1 type 6SL7
Voltage regulator 1 type OD3/VR150
1 type OC3/VR105
Bias rectifier 1 type 6X5
Bias regulator 1 type 0OC3/VR105
Low voltage Regulator
Regulator 2 type 6Y6G
Regulator control 1 type 6SJ7
Control bias 1 type 0C3/AVR106
Low voltage rectifier 2 type 866A
High voltage rectifier 6 type B872A
Driver 2 type 4-2504A
Power amplifier 2 type WL473
RF voltmeter rectifier 1 type 9006

IV. MECHANICAL SPECIFICATIONS

The complete transmitter 1s enclosed ina heavy guage sheet aluminum cubicle
which is attractively styled and finished in harmonious blue-gray and gray.
The external hardware suchas door handles is satin chrome plated. Al1l doors
which permit access to parts at dangerous potentials are interlocked. The
front and rear door interlocks remove all voltages above 230 from the cubi-
cle and ground the output of the high voltage supply. The front doors which
cover compartments containing tuning or control adjustments are not inter-
locked, as all controls are at ground potential. Glass panels in the rear
doors permit inspectionof the inside of the transmitter while it is in oper-
ation. The driver tubes and the power amplifier tuhbes are visible through
the upper front glass door while they are in operation. The high voltage
rectifier tubes are likewise visible through the lower front glass door.

V. MECHANICAL DATA

Cubicle overall dimensions 66" wide, 44" deep, 74" high
Clearance for opening doors 26" on front and 32" on rear
Welight of cubicle Approximately 1,800 1lbs.



Vi. GENERAL DESCRIPTION

The transmitter is completely contained in its cubicle, the only extern-
al connections being the 208-240 volt, 3 phase, power input, the 115 volt
a.c. power input for crystal heaters and the convenience outlet, the program
input line, the r.f. output line for connecting the modulation monitor and
frequency meter, and the co-axial line to the radiating system. The type MO
Modulated Oscillator Unit and the Type MP Frequency Stabilizer Unit contain
the exciter and frequency stabilizing circuits. These units are of the plug-
in type and may be easily removed from the cubicle. All of the other trans-

mitter circuits are wired into the cubicle in such a manner that all por-
tions are readily accessible.

Vii. TYPE MO FREQUENCY MODULATED OSCILLATOR

This plug-in unit is located behind the lower left front door and may be
removed by loosening four thumb-screws and sliding it from the cubicle by
means of the pull handies attached. All electrical connections to the unit
including co-axial lines are made hymeans of a plug at the rear of the unit.
Access may be had to the unit without removing it from the cubicle. This is
done by opening the cubicle rear doors, loosening two captive thumb-screws,
and removing the protective dust cover from the rear of the unit. The modu-
lated oscillator and modulator circuits are protected from extraneous vibra-
tions and jarring by being completely shockmounted. The tuning knobs on the
front panel are vernier controls which are used in tuning the unit once it
has heen adjusted for the assigned frequency. The switch on the front panel
is for inserting or removing the pre-emphasis circuit. The two meters indi-
cate the tuning of the f'eedback discriminator, the other meters for the modu-
lator, oscillator and amplifiier circuits being grouped with other meters of

similar importance on the cubicle control panel. The circuits contained in
this unit include the following.

a. Audio amplifier

b. Modulator control

¢. Modulator

d. Oscillator/tripler

e. Feedhack discriminator

f. Tripler

g. Intermediate amplifier
A type 1614 tube is used in the electron-coupled oscillator which triples
the frequency in its plate circuit. The second r.f. stage, using a type 829
tube, is a push-pull tripler, which is followed by a push-pull intermediate

amplifiier stage using another type 829 tube from which excitation is taken
from the unit tothe driver. Aninverse feed-back loop around the oscillator,
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audio amplifier and modulator is accomplished by means of the feedback dis-
criminator using a type 6H6 tube. The modulator is of the diode type which
has more freedom from noise effects than the conventional reactance tube
modulator. In this circuit a type 6H6 tube as modulator is controlled by a
type 1614 tube which has the modulating signal impressed on its grid. The

audio amplift'ier consists of a type 6SJ7 tube in a resistance-coupled cir-
cuit.

The r.f. amplifier circuits are designed so that short and symmetrical
interconnections obtain and yet all components are easily accessible. All
tubes are readily replaceable.

The plate power for the audio amplifier, modulator and oscillator/trip-
ler is obtained from an electronically regulated supply. All circuits are

shielded to prevent undesired coupling and radiation.

The modulated oscillator is operated at one-ninth ot' the assigned fre-

quency of the transmitter. It has been found that simple tuned circuits in
the multiplier stages provide adequate selectivity without cutting the side
bands when the modulation is applied in this region. If frequencies very

much lower were used, special band pass filters would have to be employed to
provide the band width and selectivitv at the same time.

VIII. TYPE MP FREQUENCY STABILIZER

This unit is likewise plug-in and is located behind the lower right
tfront door. It is removable in the same manner as the Type MO I'requency
Modulated Oscillator and is also accessible from the rear of the cubicle by
loosening two captive thumb-screws and removing the dust cover from the unit.

This unit also contains the two plug-in crystal oscillator units. either
of which may be selected by a switch on the front panel of the Frequency
Stahilizer Unit.

Lach crystal is mounted in one of the newly developed Bliley TCUZ plug-
in units which contains a thermostat supplied by Westinghouse. This nunit
will maintain crystal temperature within +1°C. at any amhient temperature
between minus 20°C. and plus 65°C. The frequency stability of the unit is
in the order of + .0005% or better af'ter the oven has reached operating tem-
perature. The crystal heaters operate from 115 volts a.c. and are connected
so that continuous thermostatically controlled operation may be maintained.

The crystal oscillator employs a type 1614 tube in an electron coupled
circuit and is conservatively operated at low voltage. OQutput is taken
from the plate circuit of the oscillator at twice the crystal frequency.
It may be noted that the fundamental crystal frequency is one-eighteenth
of the assigned operating frequency, and that output from the crystal
oscillator is at the center frequency of the modulated oscillator which
is one-ninth of the assigned frequency. The crystal oscillator output
is fed through two 45 degree phase shift networks, each consisting of
one resistor and one capacitor. One of these networks shifts the phase
forward by 45 degrees and the other retards the phase by the same



amount.. R.f. voltage from the modulated oscillator is introduced into the
Frequency Stabilizer unit through a fixed-tuned buffer amplifiier stage em-
ploying a type 6SJ7 tube. The output of this stage is mixed with the quadra-
ture voltages from the phase shif't networks in two type G6SA7 mixer tubes.
The output of one mixer tube after heing amplified through one—half of a
type 6SN7 is used to trigger a type OSN7 direct coupled multivibrator. This
multivibrator serves as an electronic switch to make square waves from the
sine wave input from the mixer. Since the input tothe multivibrator is much
greater than the amount required to trigger it, the time at which the multi-
vibrator turns over will be approximately the time at which the voltage of
the output of its exciting mixer passes through zero. At this time the out-
put of the other mixer is at either a positive or negative peak.

The voltage on each of the two multivibrator plates is differentiated by
a series capacitor and shunt resistor. The resultant two voltages appear as
a series of pulses of opposite polarity. These two pulse outputs are intro-
duced into the two halves of atype GHG pulse discriminator. Also introduced
into this pulse discriminator is the output of the second mixer through one-
half' of an intervening type GSN7 amplifier. The bias on the pulse discrimi-
nator is set just above the peak value of the amplified output of the second
mixer. The result is that when the pulses add to the sine wave, the bias is
overcome and the pulse is passed through the diode. When the pulse sub-
tracts from the sine wave, the bias prevents the diodes from conducting and
the pulse is not passed. This arrangement serves to separate the pulses
into two circuits. One circuit is energized by one pulse for each cycle of
beat when the signal frequency is high, and the other circuit is energized
by one pulse for each cycle of beat when the signal frequency is low.

Each output of the pulse discriminator is f'ed into one section of a type
6S1.7 pulse amplifier/limiter. the output of which is controlled by an addi-
tional 6H6G pulse limiter. From this point the two pulse outputs are fed
into two type 6lI6 pulse counters arranged in a balanced circuit to control
the charge in a storage capacitor. The voltage across the storage capacitor
is applied tothe two grids of a type GSL7 dual cathode f'ollower, one section
of which controls the bias on the FM modulator tube in the Frequency Modu-
lated Oscillator unit previously described. Since the modulator tube con-
trols the frequency of the modulated oscillator, the frequency is a direct
function of the charge on the storage capacitor. There is no bleeder resis-
tor across this storage capacitor., hence the system has no natural frequency
which the frequency control must overcome.

If the average frequency of the modulated oscillator is different from
t he reference frequency, the charge on the storage capacitor is continually
changed in the direction to overcome the difference. When the difference
has been overcome, the system becomes balanced, and the only tendency to pull
off is due to stray leakages which cause negligible frequency drift.

There are a number of advantages offered by this circuit, perhaps the
most important of which is the lack of tuned circuits and critical compo-
nents. The frequency controlling circuits by themselves contain no tuned
circuits, frequency dividers, or locked oscillators. No test instruments
are needed to place these circuits in operation. Another important advan-
tage is that tube characteristics are not important. Since each tube in the
circuit is driven from grid current to cut-off, merely acting as an elec-
tronic switch, the actual condition of the tubes becomes relatively unim-
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portant. [Long before any tube would become inoperative in the circuit, it
would be discarded because of routine tube checks.

The controls on the front panel of the Frequency Stabilizer Unit are the
crystal oscillator selector switch and the freguency contrcl off-on switch
(which enables the disconnection of the frequency correction voltage.)
One meter indicates mixer grid current and thus shows input to the unit from
the modulated oscillator, the other meter indicating the cathode current
of the crystal oscillator in use. The indicating lamp shows when the fre-
quency control switch is in the "on" position.

I X. CUBICLE CIRCUITS

Access to the tubes in the electronic voltage regulator for the modu-
lated oscillator power supply may be had by opening the top front glass door.
These tubes are located on the left end of the upper shelf. This regulator
furnishes well-regulated plate voltage with extremely low ripple content for
the modulated oscillator and modulator.

In the adjacent compartment on the upper shelf are mounted the two
4-250A driver tubes. The driver grid circuit components are located under-
neath the shelf where short and direct interconnections obtain. The trough-
line plate tank for the driver stage is located directly above the driver
tubes. This tank circuit is arranged in such a manner that no blocking
capacitors are used in the shunt-fed plate circuit. Both the grid and plate
tank circuits of the driver are motor tuned, with the controls mounted on
the main control panel. The manual control for tuning the driver screen
grid is located on the driver grid assembly located behind the control
panel. The correct adjustment of this capacitor is easily accomplished by
tilting the hinge control panel forward. After adfusting this condenser
the control is locked in place as no further adjustment of this capacitor
is necessary.

To the right of the driver tubes are located the two WL473 power ampli-
fier tubes with their grid series-tuning capacitors. The controls for ad-
justing the two power amplifier grid series-tuning capacitors are located
on each side of the forward end of the PA Tank Line. As in the case of the
driver screen grid tuning control these controls are accessible by tilting
the hinge control panel forward. After being properly adjusted these con-
trols are locked in place as further adjustment of this tuning control is
necessary. The adjustment of these grid series-tuning capacitors is simple
and has none of the complexity of conventional neutralizing adjustments.
Since the grounded-grid circuit is used in the power amplifier stage, ex-
citation is applied to the cathode lines of the power amplifier which are
located just above the power amplifier tubes. The anode of each tube fits
down into the end of its anode line which is arranged so as to use no block-
ing capacitor. The anode line tuning and output coupling are both motor
driven, with controls being l1ocated on the main control penel.

A flexible co-axial line connects from the variable output coupling ar-
rangement to the r.f. transmission-line voltmeter capacity-divider and meter
rectifier unit. The other end of this unit has provision for mounting an



appropriate end-seal and terminating the transmission line to the radiating
system. One type 9006 tube is used as the voltmeter rectifier.

Cooling air intake 1s through the protected round ports in the rear of
the base. From these ports, air passes up through the bottomof the cubicle,
through a filter box, around the high voltage transformers, and into the
blower. From the blower,, air passes through a duct to the plenum chamber
from whence it flows through the anode fins of the two WI473 tubes and also
over the seals of the two driver tubes. Air is exhausted through a screened
port in the top of the cubicle.

Overload and under-voltage protection is supplied in all circuits where
necessary.

The supervisory control system consists of a series of relays and indi-
cator lamps so connected that the operation of any overload relay operates
a corresponding supervisory relay which locks itself in, lighting the cor-
responding indicator lamp. This indication remains on the control panel un-
til reset by the operator. This system enables the operator to tell at a
glance in which circuit the overload occurred, even though the transmitter
has returned to the air. This is particularly useful in checking for the
prossihle cause of the outage.

Thorough protective interlocking is used with dependable relays, switch-
es and contactors. The control system is interlocked so that it is impos-
sible to apply power in the wrong sequence. Sufficient indicators are pro-
vided so that proper sequence can be easily followed.

All main power switches are of the De-ion type with thermal-overload re-
lease. This gives full protection of the power circuits without the use of
fuses. A positive indication is given when tripped by overload in that the
switch handle assumes a position inthe middle of the slot. This protection
is in addition to the protection given by the numerous overload relays em-
ployed throughout the major circuits of the equipment.

The f'ilament, low-voltage and high-voltage rectifiers may be controlled
from a remote point. DProvision is also made for indicator lamps at the re-
mote point.

The main control panel is located behind the folding drop-leat door on
the front of the cubicle. When opened, this door provides a convenient arm
rest for the operator and is useful for supporting writing pads or logs
while entering meter readings.

The indicators at the left of the control panel are the supervis-
ory overload and under voltage indicators, with the supervisory indica-
tor reset switch located below them. To the right of these indicators
are the driver grid tuning indicator and control, the driver plate tun-
ing indicetor and control, and the 3KW AMP plate tuning indicator and
control. The central group of meters indicate plate and grid currents
of the tubes in the Type MO Modulated Oscillator Unit mounted below.
Below these meters are the crystal power "on" indicator and the two
crystal heater indicators. On the right of this group of meters and
indicators are the transmission line coupling indicator and control,
and the bus phase voltmeter and switch for inserting the voltmeter
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across any of the three phases. Adjacent to the voltmeter on the right is
the 230 v. bus regulator control, and below this control are the air indica-
tor and the high voltage regulator control. In the group of nine indicators
and switches at the right of the control panel are the filament power switch
and "ready" and "on" indicators, the 400 volt switch and "ready" and "on"
indicators, and the high voltage switch and "ready" and "on" indicators.

The wide-scale, easily read meters at the top of the cubicle indicate,
reading from left to right, driver grid current, driver plate current, power
amplifier grid current, power amplifier plate current, high voltage, and
transmission line voltage. These meters have 270° scales and are illumi-

nated for optimum readability by means of fluorescent lights in the trough
below and immediately in front of the meters.

The high voltage and low voltage rectifier tubes may be seen through
the lower front glass door, through which they may be quickly replaced in
the event of tube failure. On the upper shelf, in the compartment to the
right of the power amplifier tube are receptacles for storing spare rectifi-
er, driver and power amplifier tubes.

Motor driven line voltage regulators are used on both the auxiliary bus
and the high voltage supply. By means of the regulator in the high voltage
supply, the output power may be reduced from rated power to one kilowatt.
The filter capacitors in both high and low voltage supplies are made up by
paralleling low capacity units. In the event of failure of one section, it
may be cut out of the circuit and operation continued. Also, the cost of
replacing a single unit is considerably less.

A1l appropriate cubicle wiring is done with high grade lead-covered
wire. This results in a neat and clean wiring job. Further advantages are
freedom from cross-talk and extraneous pick-up.

Long-1ived Class B (mica and glass) insulation is used in all power
transformers and reactors, however, all of these components are operated
under low-temperature-rise, Class A conditions so that the maximum possible
service life is to be expected.

X. INSTRUCTION BOOKS

Each equipment will be supplied with two copies of the instruction book
for the Westinghouse FM-3 Transmitter. This instruction book will contain
complete adjustment and operation information in sufficient detail to assure
correct procedure by reasonably skilled operating personnel. It will be
complete with schematic diagrams. The information furnished will be in suf-

f'icient detail to be readily usable in installation, servicing and mainten-
ance.

A complete list of electrical parts with ordering information will be
included to simplify replacement of electrical parts, or expendable items or
parts thereof.

A 1list of recommended spare parts will be supplied which should cover
ordinary service requirements for two years.



X1. IMPROVEMENTS

In the construction of the equipment described in this specification,
the full intent of the specification will be carried out. However, it is
assumed that any minor changes which may be found desirable later for rea-
sons of improved design or construction will be accepted.

The Westinghouse Electric Corporation reserves the right to make changes
in design or to make additions to or improvements in its products without

imposing any obligation upon itself' to install them on its products previous-
ly manufactured.

X11. SAMPLE CONSTRUCTION PERMIT

As an aid in preparing FCC Form Number 319, there are attached sample
pages 27 and 28 from this form.

TECHNICAL INFORMATION

Description of transmitting apparatus proposed to be installed:
(a) Make Westinghouse Electric Corp. Type No. F¥-3

(b) Oscillator: Type of Circuit Colpitts Number, make and type of
tubes One RCA type 1614 1n electron coupled Colpztts circuit.

(c) List buffer and intermediate power amplifier stages, by numher and
type of tubes in each stage One RCA 829 tripler, one RC4_829 inter-
mediate amplifier, Two Ezmac 4 125 d drzver amﬁltfﬁpr,

(d) last radio stage: Number, make and type of tubes  Two
_ Westinghouse WLg73

(e) Modulator or last audio stage: Vumber. make and type of tuhes and
how modulation is obtained One RCA 1614 and one RCA 6H6.
Reszstance capaczty frequency modulatzon of osczllator

(f) The transmitter is designed for what maximum swing +100 kilocycles

(g) State make and type number of modulation monitor
To be sbeczfzed by abpltcant °

(h) Specify make, type number, and full-scale reading of the fo]lowing
meters :
(1) In last radio stage:
Plate voltmeter Westinghouse Type KX-24 o-3000 V.D.C.

Plate ammeter Westinghouse Type KX-24 o-3 Amps.
(2) Antenna or transmission line meteF“’~Wkstzngﬁouse Type KX-24
0-500 Volts R F

(1) Maximum rated power output of’ transmitter is 3000 watts

10



(3)

Give the following overall characteristics of the transmitter:

(1) Frequency characteristic: uniform within 1 decibels
of 1000 cycle level within the range from 30 to 15000 cycles.
without pre-emphasis.

(2) Amplitude characteristics: Distortion 1.5 percent RMS
harmonics within the range from 50 to 15000 cﬁgTés. 1% har-
moniecs from 100 to 7500 cycles.

(3) Noise level (Frequency modulation) 65 decibels below 100
percent modulation (30 to 15000 cycles).

(4) Noise level (amplitude modulation) 50 decibels below 100
percent modulation (30 to 15000 cycles).

() Will a pre-emphasis circuit be used in the transmitter by
which the higher frequencies will be emphasized in accord-
ance with the impedance-frequency characteristics of a ser-
ies inductance-resistuance circuit having a time constant of
100 microseconds Yes The frequency characteristics of the
transmitter with the pre-emphasis circuit will be within 1
decibel of the calculated characteristics of such circuit.

Description of automatic frequency control equipment:

(a)
(b)

(c)

(d)

(e)

(f)

Make Westinghouse Electric Corp. Type No 4P

Give make, type of cut and Lemporature coefficient in cycles rer
degree centigrade if quartz crystal used Bliley Type TC-qg2, Type
BT-low temp. coefficient 1 cycle/Mc/ 6o

By whom will unit be calibrated? Westtnghouse Electric Corb
Calibrated Frequency: *  kilocycles at___ degrees centigrade.
*To be specified by applicant, determined by assigned freq.

State number of frequency control oscillators which will be main-
tained constantly at correct operating temperature and frequency in
heat-controlled chambers Two

Is provision made for instantaneous connection of spare frequency
control units? Yes

State make and type mmber of separate frequency monitor_ to be
speczfzed by aﬁplzcant
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I. GENERAL INTRODUCTION

The FM-10 transmitter comprises the FM-3 transmitter as the left end
cubicle with the high voltage rectifier cubicle in the center and the power
amplifier cubicle on the right hand side. The complete transmitter was des-
igned from its inception for the frequency band of 88 to 108 mc/s. The 10
kw. power amplifier utilizes two of the new Westinghouse WIA79 tubes which
were designed specifically for this transmitter.

The advanced circuit developments incorporated in this transmitter re-
sult in exceptional performance characteristics, reliability of operation,

and simplicity of adjustment. There have been no compromises with low fre-
quency techniques.

The new electrical design is supplemented by a sound mechanical design

which provides ready accessibility of allapparatus, rugged construction, and
distinctive appearance.

The following outstanding features of the transmitter are typical of
the advantages offered:

1. Direct generation of the modulated carrier by asimple and straight-
forward circuit.

2. Crystal-derived center-frequency stabilization independent of cir-
cuit tuning.

3. Extremely conservative ratings on all power transformers.

4. Complete fuseless overload protection.

5. Automatic sequence starting.

6. No o0il cooled components.

7. Supervisory control.

8. Low operating cost.

9. Ease of maintenance.

10. lead covered wire used for all cubicle wiring where appropriate.
11. Conservative operation of tubes and components.
12. None but the finest quality components used.

13. May be easily adapted for higher power by adding a 50 kw. ampli-
fier unit.

I1. ELECTRICAL SPECIFICATIONS

Carrier power output (nominal) 10,000 watts

Carrier frequency 88 to 108 mc/s
(single specified frequency)



Frequency stability
Output line impedance

Modulation capability

Audio frequency response
(30 to 15,000 cycles)

Audio input for t 75 kc/s
carrier swing

Audio input impedance

Harmonic distortion (including
all harmonics up to 30 kc/s
at t 75 kc/s swing)

MM noise level
AM noise level

Power supply

Power input

Type MO Frequency Modulated Oscillator

Audio amplifier
Modulator control
Modulator

Feedback discriminator
FM oscillator/tripler
Tripler

Better than $1,000 cps

51.5 ohm line in accord-
ance with RMA standards

+100 kc/s

Without pre-emphasis,
tl db from response
at 1,000 cycles; with
pre-emphasis, tl db
from 75 microsecond
curve.

+ 10 dbm at 400 cycles

600/150 ohms

Less than 1.0% rms for
modulating frequencies
between 100 and 7,500
cps. lLess than 1.5%

rms for frequencies
between 50 and 100 cycles
and between 7,500 and
15,000 cycles.

At least 65 db below
t 75 ke/s swing

At least 50 db below
100% am

208-240 volts, 50 or

60 cycles, 3 phase;

115 volts, 50/60 cycles,
single phase for crystal
heaters.

31 kw at 90% power factor
for full output.

TUBE COMPLEMENT

1 Type 68J7
1 Type 1614
1 Type 6H6
1 Type 6H6
1 Type 1614
1 Type 89B
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Intermediate amplifier

Type MP Frequency Stabilizer

Buffer amplifier

#1 crystal oscillator
#2 crystal oscillator
#1 mixer

#2 mixer

Amplifier

Pulse generator

Pulse diseriminator
Pulse amplifier/limiter
Pulse limiter

Balanced pulse counter
Cathode follower
Voltage regulator

Bias rectifier
Bias regulator
Low Voltage Regulator
Regulator
Regulator control
Control bias
Low Voltage Rectifier
Intermediate voltage rectifier
Intermediate amplifier
Driver amplifier

RF voltmeter rectifier
Power amplifier bias rectifier
High Voltage rectifier

10 kw power amplifier

T S I N O O N N e T

(NN CEE .
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Type

Type
Type
Type
Type
Type
Type
Type
Type
Type
Type
Type

Type
Type
Type

Type
Type
Type

Type

Type

Type

Type
Type

Type

829B

65J7
1614
1614
6SA7
6SA7
6SN7
6SN7
6H6

6SL7
6H6

6H6

65L7

0D3/VR150
0C3/VR105

6X5
0C3/VR105

6Y6G
6SJ7

0C2/VR105

872A
4-125A
WL-473

9006
SU4-G
WE-267B

WL~479



IV. MECHANI!CAL SPECIFICATIONS

The complete transmitter is enclosed in three heavy-gauge sheet-alumin-
um cubicles. The construction of these cubicles is such that they comprise
a unified, integrated design when assembled together ona four inch sub-base.
The resulting transmitter is attractively styled and finished in harmonious
blue-gray and gray. All doors which permit access to parts at dangerous po-
tentials are interlocked. The front doors which cover compartments contain-
ing tuning or control adjustments are not interlocked, as all controls are
at ground potential. Glass panels in the rear doors permit inspection of
the inside of the transmitter while it is in operation. The second inter-
mediate amplifier and driver tubes are visible through the upper front glass
door of the left cubicle while they are in operation. The intermediate
voltage rectifier tubes are visible through the lower front glass door of
this cubicle. The high voltage tubes and power amplifier tubes are visible
behind the safety glass in the fronts of their respective cubicles.

Drawing M-7423317 gives the mechanical layout which is recommended for
a normal type of installation. It is, however, recognized that in some in-
stallations an "in line" layout may prove undesirable. In such cases the
rectifier cubicle can be located remote from the exciter and power amplifier.

It will be noted that a four inch high sub-base is supplied upon which
the three cubicles can be mounted. While this sub-base ean be omitted, it
is recommended that it be used for ease of installation and alignment.

If a purchaser installs a Westinghouse 3 KW, Type FM-3 transmitter in
advance of the rectifier and power amplifier, it is recommended that suffici-
ent length be allowed on wiring so that the four inch high sub-base may be
used at the time the balance of the two units are added.

When the sub-base is used, inter—cubicle wiring is accomplished by the
installation of appropriate conduit within this sub-base. If the sub-base
is not used, conduits are run through holes provided in the cubicle base,
or through floor troughs. Troughs or conduit should be located along the
rear edge of the cubicle bases.

V. MECHANICAL SPECIFICATIONS
(APPROX IMATE)

Total overall dimensions 189" wide, 36" deep, 78" high

Side cubicle dimensions 66" wide, 34" deep, 74" high

Central cubicle dimensions (each) 66" wide, 36" deep, 74" high

(Overlaps end cubicles)

Weight of exciter cubicle Approximately 1,900 1bs.

Weight of power amplifier Approximately 1,900 lbs.
cubicle

Weight of high voltage rectifier Approximately 2,700 1bs.
cubicle



Vi. GENERAL DESCRIPTION

The transmitter is completely contained in the three cubicles. The
only external connections being the 208-240 volt, 3 phase, power input, the
115 volt a.c. power input for crystal heaters, the r.f. output line for con-
necting the modulation monitor and frequency meter, the program input line,
and the co-axial line to the radiating system.

The Type MO Modulated Oscillator Unit and the Type MP Frequency Stabi-
lizer Unit contain the low power exciter stages and the frequency stabilizing
circuits, respectively. These units are of the plug-in type and are located
in the left cubicle from which they may be removed easily. All of the other
transmitter circuits are wired into the cubicles in such a manner that all
portions are readily accessible.

VIl. TYPE MO FREQUENCY MODULATED OSCILLATOR

This plug-in unit is located behind the lower left front door of the
exciter and may be removed by loosening four thumb-screws and sliding it
from the cubicle by means of the pull handles attached. All electrical con-
nections to the unit including co-axial lines are made by means of a plug at
the rear of the unit. Access may be had to the unit without removing it
from the cubicle. This is done by opening the cubicle rear doors, loosening
two captive thumb-screws, and removing the protective dust cover from the
rear of the unit. The modulated oscillator and modulator circuits are pro-
tected from extraneous vibrationand jarring by being completely shockmounted.
The tuning knobs on the front panel are vernier controls which are used in
tuning the unit once it has been adjusted for the assigned frequency. The
switch on the front panel is for inserting or removing the pre-emphasis cir-
cuit. The two meters indicate the tuning of the feedback discriminator, the
other meters for the modulator, oscillator and amplifier circuits being
grouped with other meters of similar importance on the cubicle control panel.
The circuits contained in this unit include the following:

a. Audio amplifier

b. Modulator control

c. Modulator

d. Oscillator/tripler

e. Feedback discriminator
f. Tripler

g. Intermediate amplifier

A Type 1614 tube is used in the electron-coupled oscillator which
triples in its plate circuit. The second r.f. stage, using a Type 829-B
tube, is a push-pull tripler, which is followed by a push-pull intermediate
amplifier stage using another Type 829-B tube from which excitation is taken
from the unit to the driver. An inverse feedback loop around the oscillator,



audio amplifier and modulator is accomplished by means of the feedback dis-
criminator using a Type 6H6 tube. The modulator is of the diode type which
has more freedom from noise effects than the conventional reactance tube
modulator. In this circuit a Type 6H6 tube as modulator is controlled by a
Type 1614 tube which has the modulating signal impressed in its grid. The
audio amplifier consists of a Type 6SJ7 tube in a resistance-coupled circuit.

The r.f. amplifier circuits are designed so that short and symmetrical
interconnections obtain and yet all components are easily accessible. All
tubes are readily replaceable.

The plate power for the audio amplifier, modulator and oscillator/trip-
ler is obtained from an electronically regulated supply. All circuits are
shielded to prevent undesired coupling and radiation.

The modulated oscillator is operated at one-ninth of the assigned fre-
quency of the transmitter. It has been found that simple tuned circuits in
the multiplier stages provide adequate selectivity without cutting the side
bands when the modulation is applied in this region. If frequencies very
much lower were used, special band pass filters would have to be employed to
provide the bandwidth and selectivity at the same time.

VI1l. TYPE MP FREQUENCY STABILIZER

This unit is likewise plug-in and is located behind the lower right
front door of the exciter. It is removable in the same manner as the Type MO
Frequency Modulated Oscillator and is also accessible from the rear of the
cubicle by loosening two captive thumb-screws and removing the dust cover
from the unit.

This unit also contains the two plug-in crystal oscillator units, either
of which may be selected by a switch on the front of the Frequency Stabili-
zer Unit.

Each crystal is mounted in one of the newly developed Bliley TC92 plug-
in units which contains a thermostat supplied by Westinghouse. This unit
will maintain crgstal temperature within +1°C. at any ambient temperature
between minus 20°C. and plus 65°C. The frequency stability of the unit is
in the order of 1.0005% or better after the oven has reached operating tem-
perature. The crystal heaters operate on 115 volts a.c. and are connected
so that continuous thermostatically controlled operation may be maintained.

The crystal oscillator employs a Type 1614 tube in an electron coupled
circuit and is conservatively operated at low voltage. Output is taken from
the plate circuit of the oscillator at twice the crystal frequency. It may
be noted that the fundamental crystal frequency is one-eighteenth of the
assigned operating frequency, and that output from the crystal oscillator
is at the center frequency of the modulated oscillator which is one-ninth of
the assigned frequency. The crystal oscillator output is fed through two 45
degree phase shift networks, each consisting of one resistor and one capaci-
tor of approximately the same number of ohms. One of these networks shifts
the phase forward by 45 degrees and the other retards the phase by the same
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amount. R.F. voltage from the modulated oscillator is introduced into the
Frequency Stabilizer unit through a fixed-tuned buffer amplifier stage em—
ploying a Type 6SJ7 tube. The output of this stage is mixed with the quad-
rature voltages from the phase shift networks in two Type 6SA7 mixer tubes.
The output of one mixer tube after being amplified through one-half of a
Type 6SN7 is used to trigger a Type 6SN7 direct coupled multivibrator. This
multivibrator serves as an electronic switch to make square waves from the
sine wave input from the mixer. Since the input to the multivibrator is
much greater than the amount required to trigger it, the time at which the
multivibrator turns over will be approximately the time at which the voltage
of the output of its exciting mixer passes through zero. At this time the
output of the other mixer is at either a positive or negative peak.

The voltage on each of the two multivibrator plates is differentiated
by a series capacitor and shunt resistor. The resultant two voltages appear
as a series of pulses of opposite polarity. These two pulse outputs are in-
troduced into the two halves of a Type 6H6 pulse selector. Also introduced
into this pulse selector is the output of the second mixer through one-half
of an intervening Type 6SN7 amplifier. The bias on the pulse discriminator
is set just above the peak value of the amplified output of the second mixer.
The result is that when the pulses add to the sine wave, the bias is over-
come and the pulse is passed through the diode. When the pulse subtracts
from the sine wave, the bias prevents the diodes from conducting and the
pulse is not passed. This arrangement serves to separate the pulses into
two circuits. One circuit is energized by one pulse for each cycle of beat
when the signal frequency is high, and the other circuit is energized by one
pulse for each cycle of beat when the signal frequency is low.

Each output of the pulse selector is fed into one section of a Type
6SL7 pulse amplifier/limiter, the output of which is controlled by an addi-
tional 6H6 pulse limiter. From this point, the two pulse outputs are fed
into two Type 6H6 pulse counters arranged in a balanced circuit to control
the charge in a storage capacitor. The voltage across the storage capacitor
is applied to the two grids of a Type 6SL7 dual cathode follower, one sec-
tion of which controls the bias on the FM modulator tube in the Frequency
Modulated Oscillator unit previously described. Since the modulator tube
controls the frequency of the modulated oscillator, the frequency is a dir-
ect function of the charge on the storage capacitor. There is no bleeder

resistor across this storage capacitor, hence the system has no natural fre-
quency which the frequency control must overcome.

If the average frequency of the modulated oscillator is different from
the reference frequency, the charge on the storage capacitor is continually
changed in the direction to overcome the difference. When the difference has
been overcome, the system becomes balanced, and the only tendency to pull
off is due to stray leakages which cause negligible frequency drift.

There are a number of advantages offered by this circuit, perhaps the
most important of which is the lack of tuned circuits and critical compon-
ents. The frequency controlling circuits by themselves contain no tuned
circuits, frequency dividers, or locked oscillators. No test instruments
are needed to place these circuits in operation. Another important advan-
tage is that tube churacteristics are not important. Since each tube in the



circuit is driven from grid current to cut-off, merely acting as an electro-
nic switch, the actual condition of the tubes becomes relatively unimportant.
Long before any tube would become inoperative in the circuit, it would be
discarded because of routine tube checks.

The controls on the front panel of the Frequency Stabilizer Unit are
the crystal oscillator selector switch, the plus or minus static deviation
switch (which enables the insertion of astatic frequency deviation for test-
ing purposes), and the frequency control off-on switch (which enables the
disconnection of the frequency correcting voltage). One meter indicates
mixer grid current and thus shows input tothe unit from the modulated oscil-
lator, the other meter indicating the cathode current of the crystal oscil-
lator in use. The indicating lamp shows when the frequency control switch
is in the "on" position.

IX. EXCITER CUBICLE

Access to the tubes in the electronic voltage regulator for the modu-
lated oscillator power supply may be had by opening the left end of the upper
shelf. This regulator furnishes well-regulated plate voltage with extremely
low ripple content for the modulated oscillator and modulator.

In the adjacent compartment on the upper shelf are mounted the two 4-
125A intermediate amplifier tubes. The grid circuit components of these
tubes are located underneath the shelf where short and direct inter-connec-
tions obtain. The trough-line plate tank for the intermediate amplifier
stage is located directly behind the tubes, on the rear of the compartment
wall. This tank circuit is arranged in such a manner that no blocking cap-
acitors are used in the shunt-fed plate circuit. Both the grid and plate
tank circuits of the amplifier are motor tuned, with the controls mounted
on the main control panel. Motor driven variable coupling between the in-
termediate amplifier plate tank and the driver amplifier cathode lines pro-
vides continuously variable interstage coupling. The intermediate amplifier
screen-grid series tuning capacitors are accessible through the control pan-
el. The correct adjustment of these series tuning capacitors is quite easily
accomplished and precludes any possibility of oscillation in the inter-
mediate amplifier.

To the right of the intermediate amplifier tubes are located the two
WI~473 driver amplifier tubes with their grid series-tuning capacitors.
These capacitors are adjusted through the main control panel and their
correct adjustment prevents any tendency toward oscillation in the driver
stage. The adjustment of these grid series-tuning capacitors is simple and
has none of the complexity of conventional neutralizing adjustments. Since
the grounded-grid circuit is used in the driver amplifier stage, excitation
is applied to the cathode lines of the driver which are located on the rear
wall of the compartment, just back of the driver tubes. The anode of each
tube fits down into the end of its anode line which is arranged so as to use
no blocking capacitor. The anode line tuning and output coupling are both

motor driven, with controls being located on the main control panel of the
exciter.



A flexible co-axial line connects from the variable output coupling

arrangement to the power amplifier grid circuit in the power amplifier cub-
icle.

X. HIGH VOLTAGE RECTIFIER CUBICLE

In the high voltage rectifier cubicle, six'Type WE-267B tubes are used
in a three phase full wave circuit. This cubicle also contains the high
voltage rectifier transformers, the rectifier filament transformers, the
high voltage filter components, the motor-driven high-voltage line regulatcr,
and the associated switching and overload protection devices. The rectifier
tubes are visible while in operation so that an outage caused by them can be
quickly detected. All components are readily accessible through the cubicle
rear door.

The line circuits of all power equipment are protected by "De-ion" cir-
cuit breakers, which also serve as power isolation switches to de-energize
the apparatus during maintenance and standby periods. The breakers in the
incoming power circuits have an interrupting capacity of 15,000 amperes.

Fast operating overload relays in the cathode circuits of the intermed-
iate amplifiers, driver, and power amplifier tubes remove plate power from
these stages in the event that currents exceeding tube ratings result from
any cause.

All doors giving access to circuits operating at potentials above 230
volts are equipped with electrical interlocks which remove dangerous voltages
when the doors are open.

X1. POWER AMPLIFIER CUBICLE

Two Type WL-479 tubes develop the 10 KW carrier output of this equip-
ment; these are forced air cooled tetrodes with external anodes, a type of
construction which minimizes plate-lead inductance. The inductance of tnhe
grid and cathode leads has likewise been made very low, the filament having
concentric terminals. The screen grid inductance is reduced by a ring type
seal. These tubes were developed for this particular transmitter so as to
provide high efficiency at the frequencies involved. These tubes are visible
while in operation through the safety-glass window in the front of the cub-
icle. Motor operated tuning controls are provided for the tank circuits,
the screen-grid series-tuning capacitors, and for varying the coupling to
the antenna feed line. Also contained in this cubicle are the power ampli-
fier grid bias supply and the r.f. voltmeter for reading transmission line
voltage. A self contained blower which draws air through a replaceable fil-
ter provides cooling air for the tubes. All of the components in the cub-
icle are readily accessible through the cubicle rear door.

Overload and under-voltage protection is supplied in all circuits where
necessary. The supervisory control system consists of a series of relays
and indicator lamps so connected that the operation of any overload relay
operates a corresponding supervisory relay which locks itself in, lighting
the corresponding indicator lamp. This indication remains on the control
panel until reset by the operator. This system enables the operator



to tell at a glance in which circuit the overload occurred, even though the
transmitter has returned to the air. This is particularly useful in check-
ing for the possible cause of the outage.

Thorough protective interlocking is used with dependable relays,
switches and contactors. The control system is inter-locked so that it is im-
possible to apply power in the wrong sequence. Sufficient indicators are
provided so that proper sequence can be easily followed. The filament,
low-voltage, intermediate voltage, and the high voltage rectifiers may be
controlled from a remote point. Provision is also made for indicator lamps
at the remote point.

The filter capacitors in both high and low voltage supplies are made
up by paralleling low capacity units. In the event of failure of one sec-
tion, it may be cut out of the circuit and operation continued. Also, the
cost of replacing a single unit is considerably less.

All appropriate cubicle wiring is done with high grade lead-covered
wire. This results in a neat and clean wiring job. Further advantages are
freedom from cross-talk and extraneous pick-up.

Long-lived Class B (mica and glass) insulation is used in all power
transformers and reactors, however, all of these components are operated
under low-temperature-rise, Class A, conditions so that the maximum possible
service life is to be expected.

X11. INSTRUCTION BOOK

Each equipment will be supplied with two copies of the Instruction
Book for the Westinghouse FM-10 Transmitter. This instruction book contains
complete adjustment and operation information in sufficient detail to assure
correct procedure by reasonably skilled operating personnel. It is complete
with schematic diagrams. The information furnished is in sufficient detail
to be readily usable in installation, servicing and maintenance. A complete
list of electrical parts with ordering information is included to simplify
replacement of electrical parts, or expendable items or parts thereof.

A list of recommended spare parts is supplied which should cover ordin-
ary service requirements for two years.

Xit1. IMPROVEMENTS

In the construction of the equipment described in this specification,
the full intent of the specification will be carried out. However, it is
assumed that any minor changes which may be found desirable later for rea-
sons of improved design or construction will be accepted.

The Westinghouse Electric Corporation reserves the right to make
changes in design or to make additions to or improvements in its products
without imposing any obligation upon itself to install them on its pro-
ducts previously manufactured.

= S0 =



X1V. CONSTRUCTION PERMIT

As an aid in preparing FCC Form Number 319, the following example in-
dicates how pages 27 and 28 of Form 319 should be filled in.

TECHNICAL INFORMATION

Description of transmitting apparatus proposed to be installed:

(a)
(b)

(c)

()

(e)

(£)
(g)

(h)

(1)
)

Make Westinghouse Electric Corp. Type No.  FHN-1o0

Oscillator: Type of Circuit Colpitts Number, make and type of
tubes One RCA Type 1614 in electron-coupled Colpitts circuit,
(triples in plate circust).

List buffer and intermediate power amplifier stages, by number
and type of tubes in each stage One RCA 829-B tripler, one
RCA 829-5 intermediate amplifier. Two Eimac 4-125-4
intermediate amplifier. Two WL-4%93 Driver Amplifier.

last radio stage: Number, make and type of tubes Two
Westinghouse WL-479

Modulator or last audio stage: Number, make and type of tubes
and how modulation is obtained. One RCA 1614 and one RCA 6H6.
Resistance-capacity frequency modulation of oscillator.

The transmitter is designed for what maximum swing t100 kilocycles

State make and type number of modulation monitor
To be specified by applicant.

Specify make, type number, full-scale reading of the following
meters:

(1) In last radio stage:
Plate voltmeter Westinghouse Type KX-24, 0-6o00 V.D.C.

Plate ammeter Westinghouse Type KX-24, o0-5 amps.
Westinghouse Type KX-24

(2) Antenna or transmission line meter o0-1000 Volts R.F.
Maximum rated power output of transmitter is 10,000 watts

Give the following overall characteristics of the transmitter:

(1) Frequency characteristic: Uniform within 1 decibels
of 1000 cycle level within the range from 30 to 15,000
cycles, without pre-emphasis.

() Amplitude characteristics: Distortion 1.5 percent RMS
harmonics within the range from 50 to 15,000 cycles.
1 percent harmonics from 100 to 7,500 cycles.



(3) Noise level (frequency modulation) 65 decibels below
100 percent modulation (30 to 15,000 cycles).

(4) Noise level (amplitude modulation) 50 decibels below
100 percent modulation (30 to 15,000 cycles).

(5) Will a pre-emphasis circuit be used in the transmitter by
which the higher frequencies will be emphasized in accord-
ance with the impedance-frequency characteristics of a
series inductance-resistance circuit having a time con-
stant of 75 microseconds?

Yes The frequency characteristics of the
transmitter with the pre-emphasis circuit will be within
1 decibels of the calculated charac -

teristics of such circuit.
Description of automatic frequency control equipment:
(a) Make Westinghouse Electric Corp. Type No. NP

(b) Give make, type of cut and temperature coefficient in cycles
per degree centigrade if quartz crystal used Bliley Type
TC-92, Type BT-low temp. coefficient 1 cycle /Mc/OcC.

(c) By whom will unit be calibrated? Westinghouse Electric Corp.
Calibrated Frequency: =

centigrade.

*To be specified by applicant, determined by assigned fre-

quency (1/18 of assigned frequency.)

kilocycles at degrees

(d) State number of frequency control oscillators which will be
maintained constantly at correct operating temperature and
freyiency in heat-controlled chambers Two

(e) Is provision made for instantaneous connection of spare fre-
quency control units? Yes

(f) State make and type number of separate frequency monitor
To be specified by applicant.

- 12 -
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_M_he Western Electric 54A
Antenna is designed to radiate horizontally polar-
ized radio waves and to concentrate this radiated
energy into a service area surrounding the trans-
mitting station. It is engineered particularly for use
by frequency modulation broadcast stations oper-
ating at carrier frequencies between 88 and 108
megacycles and at power lcvels up to and including
50 kilowatts.

The antenna comprises an array of two or more
vertically stacked radiating units. Each radiating
unit is composed of a cluster of four curved elements
which in plan view forms a symmetrical shape simi-
lar to a four-leaf clover. A radio frequency voltage
applied between the junction of the four elements
and their ends causes in effect a ring of uniform
current which produces a circular radiation pattern
about the axis of the ring. By virtue of the directive
properties of a vertical stack of such radiating units,
much of the energy which would otherwise be radi-
ated into outer space and accordingly lost for any
useful purpose is diverted so as to add to the energy
being transmitted into the station’s service area.
This conservation of the radiated energy permits
the establishment of the station’s required signal
strength with radio transmitter powers of only one-
fifth to one-half the amount otherwise needed. This
reduction in the required transmitter power output
is usually referred to conversely in the statement
that the antenna has a power gain ranging from
about two to about five depending on the size of
the antenna (number of radiating units) selected.
(See graph at top of opposite page). The antenna
size selection is generally made on an economic as
well as an engineering basis by the station owner
and his engineering consultant.

The distribution of the radiated energy about a
typical 54A Antenna of the five-unit size is shown
at the bottom of the opposite page. It will be ob-
served from this radiation pattern that the signal
intensity is greatest in the direction of the horizon
(0°) and is substantially less at higher elevations.
With this type, as with all types of directive an-
tennas, the radiation pattern becomes progressively
broader and the gain less as the number of radiating
units and length of the array is reduced. Conversely,
the pattern becomes narrower and the gain higher as
the number of units and length of the antenna are
increased—all providing that the instantaneous cur-
rents in the individual radiating units are established
and maintained in their proper relationships.

Maximum gain occurs when the instantaneous
currents in all radiating elements are in time phase
and of equal amplitude. These current relationships
are easily and correctly established at the station’s
operating frequency with the 54A Antenna at the

_time of installation by methods which do not require
field or factory tuning. All radiating elements are
connected by means of simple clamps at half wave-

e e
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length intervals to a 3-inch diameter feed conductor
which is centrally located within the tower struc-
ture. The tower itself serves as the return or outer
conductor of the feed line. The usual phase reversal
occurring along such a feed line at half wavelength
intervals is compensated for by merely reversing
the mounting position of the radiating elements in
adjacent units. This simple installation procedure
assures the correct current phasing for maximum
gain at the station’s operating frequency.

These new design features of the 54A Antenna
eliminate the need for multiple transmission lines.
phase correcting lines or networks, balancing lines,
etc.. which are troublesome because their length
must be adjusted for the operating frequency to
avoid an error in antenna current relations with a
corresponding compromise in antenna gain.

The predicted gain of the 5+A Antenna is further
assured by the use of four small diameter vertical
cables to nullify vertically polarized radiation
which might otherwise be radiated at high angles.
This type of radiation is usually caused by spurious
currents flowing in vertical structural members as
the result of coupling between the structure and
radiating elements.

The impedance of the 54A Antenna array is
matched to the impedance of a coaxial transmission
line by means of a unique low-loss transformer
which utilizes the base section of the tower and an-
tenna feed conductor. This transformer can be
easily adjusted over a wide impedance range and it
is set to the proper adjustment at the time of instal-
lation.

The one-foot square tower furnished as a part of
the 54A Antenna is composed of an assembly of
standardized structural steel welded sections. There
is a base “B” section and from one to four identical
length “A” sections, depending on the antenna
gain selected. This tower structure has been con-
servatively designed and constructed by the Blaw-
Knox Company to withstand high wind velocities
and heavy icing loads. All steel parts of the antenna
are “hot-dipped” galvanized to assure the maximum
protection against corrosion.

Provisions are made for the installation of electric
heating cables inside of the tubular radiating ele-
ments for sleet melting. Since one end of each radiat-
ing element is connected directly to the tower struc-
ture, the need for rf filters in the heater power cir-
cuit is avoided.

Provisions are also made for the mounting of a
300 mm aircraft warning beacon light on top of the
tower structure, but the top plate may be drilled to
mount any other beacon light selected. The heating
units and beacon light are not necessarily required
in all installations. Therefore, they are not fur-
nished as a part of the antenna but may be ordered
separately.
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Antenna is designed for any power
level up to and including 50 kilo-
watts.

Mounting for 300 MM. aircraft
warning beacon.

No rf insulators or dielectric ma-
terials are used. This minimizes
maintenance and provides full pro-
tection against lightning surges.

Currents in this conductor assure @
maximum antenna gain by nulli-
fying the vertically polarized en-
ergy which would otherwise be
radiated from vertical structural
members. Identical conductors are
installed on each of the four sides
of the tower. @l

Structural steel tower sections fur-
nished as part of the antenna are
designed and constructed by Blaw-

. o Knox Company.
No tuning of radiating elements or @

antenna array is required.

T

By simply reversing positions of
J 4‘ h> elements in adjacent units the in-
. / stantaneous current in all elements
Climbing steps @ ' is brought into phase. Usual phas-
ing networks and multiple feed
. lines are eliminated.
| A
1o
Elements are clamped to tower @ — '/‘ ’ ® Al radiating elements in an an-
-ucture at half wavelength inter- | ' tenna are identical and ir
s at time of installation. Spacing | lD) changeable.
can be easily altered if frequency f (4
assignment is changed. ~ % = \i e
! | \ |
|| Lo @® Radiating elements are desig

for easy installation of electric heat-
LY > ing units for sleet removal.

= @® Tower structure serves dual pur-
WA pose of supporting radiating
S OREHO elements and acting as outer

sections. conductor of antenna feed line.
Base “B" @ ‘ i
B & fion, . @ All radiating elements are fed by

this single center conductor.

@® Two enlarged sections of center
conductor provide a simple low
loss transformer for matching im-
pedance of antenna array to imped-
ance of transmission line. This 1is
adjusted by proper positioning of
enlarged sections at time of instal-

| B! lation.

Quarter-wave sup-
porting stub, pro-
vides second har-
monic filtering. @

@ Only one coaxial transmission line
required between transmitter and
antenna.

ANTENNA ARRAY SCHEMATIC

Arrows indicate instantaneous
current relations in the radiat-
ing elements and feed line.
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minimum number of

Operating
Frequency
Megacycles

88-89
89-90
90-91
91-92
92-93
93-94
94-95
95-96
96-97
97-98
98-99
99-100
100-101
101-102
102-103
103-104
104-105
105-106
106-107

STRUCTURAL INFORMATION
ANTENNA GAIN

HE 54A Antenna is comprised of one base “B” tower section and a 6
“A” tower sections in accordance with the fol i :
the following table: NO. OF COMPUTED GAIN*
s UNITS Power Field db
P 2 1.30 1.15 1.2
3 3 1.90 1.40 28
2-Unit 3-Unit 4-Unit 5-Unit 6-Unit 7 -Unit 8-Unit P
< 4 2.45 1.55 3.9
1 2 3 3 4° 4 !
1 2 3 3 4 4 3.00 1.75 4.8
1 2 3 3 4 4 ! c 3 > ' '
1 2 3 3 4 4 ‘; 6 3.55 1.90 55
1 7 2 3 4 4 5
i 2°* 2 3 3 4 o 2 7 410 2.05 6.1
1 2 2 3 3 4° 4 { v
1 2° 2 3 3 4° 4 / 8 4.70 215 67
1 2° 2 B 3 40 4 7
1 2° 2 3* 3 4* 4
1 2° 2 3 3 4+ 4 1 *Computed gain tiyures have been confirmed within
1 2 2 3* 3 4+ 4 0.2 db by measurement on accurately scaled models.
1 2* 2 e 3 4° 4 Goain referred 1o 2 wavelength dipole.
1 g 2 3 3 4 4
: g g g ;3; :: j 2 3 4 5 6 7 8 — NUMBER OF UNITS
1 2* 2 3* 3 4 4
] 2 2 3¢ 3 4* 4
] 2% 2 3 3 4" 4
1 2 2 Uy 3 4* 4

107-108

* Asterisk indicates
installation of an
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ANTENNA LOAD DATA —moments include 300 mm beacon.

that the required minimum number of '"A' tower sections will permit the

additional radiating unit.

Supporting structures should be designed to withstand the bending moments given in

the following table.

Number | ‘ [ Bending Moment At ReactionAtTop Reaction At
of | Top Of Supporting  Of Supporting| Bottom Of
Sections | Load Structure—Ft. Lbs. Structure  |Antenna Tower
A | R | D D, | H. M* S, S5 i & 3
1 | 382#\ 20°-4" [ 12-4" | 7'-2%" 2757 727# 345# '
2 | 645# | 30°-0" | 22'-0" 20 7764 1616# 971# :
3 | 909#'; 39'-8” | 31'-8” 17| 15379 2831# 19224
4 744 494" | 414" | 22" | 25646 43804 32064

*These moments are given for the maximum (2) radiating units per "A" tower section. The
reduction in moments for less than 2 radiating units per section is negligible.

DIMENSIONS
“A’" tower section, 9” 8” by 1" square.
"“"B' tower section, 10° 8” by 1’ square.

RADIATION PATTERN FOR A 5-UNIT ARRAY

Pattern measurements on accurately scaled models show that the distribution of energy in azimuth
is circular (+ O. 2. db), and that the computed beam width is realized in practice to + 1°,

WEIGHT—Exclusive of beacon lights and conduits.
The weight of the antenna may be found by use of the following formula:
Weight (Ibs.) = 500 + $(270) + N{70)
S = number of "A' tower sections
N = number of units

Page 3
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The Bell Telephone Laboratories-Western Electric-Graybar team will be pleased
to answer for you and your engineering advisor any specific equipment and
installation questions. Some general questions and answers are listed below.

DESIGN AND PERFORMANCE

Q. What is the spacing between the radiat-

A.

. Erd-seals for

ing units along the 54A Antenna?

Half wavelength spacing is used. More
units in the same over-all length an-
tenna would add complexity without
improvement in performance. Fewer
units with full wavelength spacing
could be used. but with some sacrifice
in performance and only a minor cost
reduction. For antennas of equivalent
over-all length the sacrifice in antenna
gain would be about 6 per cent. Fur-
thermore. extraneous lobes radiated at
high angles would be increased about
2 o0 3 times in size while the main beam
would become much narrower and ac-
cordingly more difficult to establish
and maintain.

. What type of end-seal should be or-

dered for the 54A Antenna?

198 and 3-'18
transmission lines are available from
Graybar and Northern Electric to fit
exactly the mounting plate of the 54A
Antenna. If a 6'% inch line is employed.
a 3% inch to 6% inch reducing coupling
is used in conjunction with the 38 inch

inch;

end-seal.

. Why were the performance measure

ments of the 54A Antenna made on
small scale rather than full size models?

. Measurements were made on accurate

one-tenth scale models primarily be-
cause more complete and reliable an-
tenna performance data can be ob-
tained in this manner. The minimum
distance required between the trans-
mitting and receiving test antennas for
accurate data is greatly reduced and
the effects of reflections from the earth
and elevated objects are practically
nullified.

_If I should desire to increase the size

of my 54A Antenna at some time after
the initial installation. can I do so by
adding more tower sections and radiat-
ing units?

. Yes—providing you do not increase the

size beyond seven or eight units and
that the antenna supporting structure

will accommodate a full size 54A

Antenna.

Q. If desired, can I obtain a non-circular
ground plane (azimuth) directional
pattern?

A. Consideration is being given to meth:
ods of producing directivity in the azi
muth plane. The Graybar or Northern
Electric engineering representative will
be pleased to receive your pattern re-
quirements for engineering analysis.

INSTALLATION AND MAINTENANCE

Q. What type of supporting structure is
required for the 54A Antenna?

A. Any structure of suitable mechanical
strength and height to meet the re-
quirements of the individual station
may be used. The material used or its
configuration will not affect the elec-
trical performance of the antenna but
the strength must be sufficient to sup-
port the weight and bending moments.
Further assistance with the design and
procurement of suppotting structures
is available through Graybar or the
Northern Electric Company.

Q. Is the 54A Antenna assembled on the
ground and installed as a unit on top
of its supporting structure?

A. It can be partially assembled on the
ground and then erected. Or it can be
assembled in its place on top of the
supporting structure. The choice of
assembly method should be made by
the erection contractor.

Q. Can the 54A Antenna be installed on
top of a standard (AM) broadcast an-
tenna structure?

A. Yes. if the AM antenna will carry the
additional load safely. This question
requires individual study in each case
since the addition of the 54A Antenna
will change the electrical character-
istics of the modified structure as an
AM antenna. Your engineering advisor
is prepared to analyze the over-all prob-
lem and offer suitable recommenda-
tions. The engineering representative
of the Graybar or Northern Electric
Company will be pleased to assist with

equipment engineering and procure-
ment problems.

. Can the 54A Antenna safely be installed

close to other FM or television an-
tennas?

. This question usually requires indi-

vidual study. Any tall structure close
to an antenna is likely to affect the
radiation pattern and in the case of
adjacent antennas serving separate
stations. crosstalk problems usually
arise which will require careful analy-
sis by your engineering advisor. The
Graybar or Northern Electric repre-
sentative will be pleased to assist with
equipment engineering and procure-

ment problems.

. What line impedances will the antenna

match?

. Designed for impedance match with

RMA standard sizes of 51.5 ohm trans-
mission line, but this impedance value
is not essential as design provides for
match of line impedances between 50
to 100 ohms.

. Does the 54A Antenna require routine

maintenance?

. No maintenance is needed except that

required by any elevated structure.
such as occasional takeup at bolted
joints. and repainting if the antenna is
painted. Painting is not required for
protection from the weather, but may
be desired or. in some cases, required
to make it more visible.

PROCUREMENT

. With whom do I place my order for a

54A Antenna?

. There is a local distributor serving your

territory whose experienced broadcast
reprcsentative is prepared to assist you.
See list of distributors on the back cover.

. What information pertinent to my sta-

tion assignment should [ supply with
my order?

. The following information is required:

Assigned frequency. size of 54A An-
tenna (number of radiating units) de-
sired, and required delivery date.

Page 7
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STRUCTURAL INFORMATION

HE 54A Antenna is comprised of one base “B” tower section and a

minimum number of “A” tower sections in accordance with the following table:

Operating
Frequency
Megacycles

88-89
89-90
90-91
91-92
92-93
93-94
94-95
95-96
96-97
97-98
98-99
99-100
100-101
101-102
102-103
103-104
104-105
105-106
106-107
107-108

2-Unit

- et et b e e et il i i i ol et e ot o — — —

3-Unit

2

2

2

2

20
2'
20
20
2.
2‘
20
20
2.
20
20
2‘
2‘
2‘
2.
2‘

4-Unit

3.
3'
30
'3-

N

LS SIS RS S E SRS SR SE S S SESE R S

5-Unit

* Asterisk indicates that the required minimum number of
installation of an additional radiating unit.

Il

M}

BASE SECTION “B"

=
z
=4
-
(53
“w
g
'Y
P
LOAD RY
4
~
o
r'-0" sQ
> A<
o~
I
TOP OF
SUPPORTING
+— STRUCTURE
M
A st 'I |
5 ANTENNA
o TOWER
) |
\ B | . S2
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SUPPORTING
I « STRUCTURE

AN

6-Unit
4
4
4
4
4

LLWwLwWwLwLwLwLLLLWLLWWWW

7-Unit

4
4

4

4

4

4

4
4
4.
4'
4.
4‘
4.
4'
4.
4‘
4.
4.
4.
4.

8-Unit

A A bdbaodbbioban

tower sections will permit the

ANTENNA LOAD DATA —moments include 300 mm beocon.

Supporting structures should be designed to withstand the bending moments given in

the following table.

Number ! Bending Moment At ReactionAtTop Reaction At
Of ! Top Of Supporting  Of Supporting' Bottom Of
Sections | Load Structure—Ft. Lbs. Structure  |Antenna Tower|

A R, | D, | H. | M* S, S:

1 | 382# | 20°-4" | 12°-4" (7' 2%, 2757 727# 345#
2 | 64a5#% 30°-0" | 22°-0” 127 | 7764 1616# 97 1#
3 | 909# 39'-8" | 31'-8” 17| 15379 2831# 19224

4 V1744 | 49°-4" | 41'-4" 22 | 25646 4380# 3206#

*These moments are given for the maximum (2) radiating units per

DIMENSIONS

“A'" tower section, 9" 8” by 1’ square.
“B'* tower section, 10’ 8” by 1’ square.

WEIGHT—Exclusive of beacon lights and conduits.
The weight of the antenna may be found by use of the following formula:
Weight (lbs.) = 500 + $(270) + N{(70)

S = number of 'A'" tower sections
N = number of units

"A" tower section. The
reduction in moments for less thon 2 radiating units per section is negligible.
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assignment 1S cnangedad.

ANTENNA ARRAY SCHEMATIC

Arrows indicate instantaneous
current relations in the radiat-
ing elements and feed line.

“A"” tower @
sections.

Base “B” ®
tower section.

Quarter-wave sup-
porting stub, pro-
vides second har-
monic filtering. @

Radiating elements are desig
for easy installation of electric heat-
ing units for sleet removal.

Tower structure serves dual pur-
pose of supporting radiating
elements and acting as outer
conductor of antenna feed line.

All radiating elements are fed by
this single center conductor.

Two enlarged sections of center
conductor provide a simple low
loss transformer for matching im-
pedance of antenna array to imped-
ance of transmission line. This is
adjusted by proper positioning of
enlarged sections at time of instal-
lation.

Only one coaxial transmission line
required between transmitter and
antenna.
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Antenna is designed for any power
level up to and including 50 kilo-
watts.

Currents in this conductor assure
maximum antenna gain by nulli-
fying the vertically polarized en-
ergy which would otherwise be
radiated from vertical structural
members. Identical conductors are
installed on each of the four sides
of the tower.

No tuning of radiating elements or
antenna array is required.

Climbing steps @

Elements are clamped to tower
-ucture at half wavelength inter-
ls at time of installation. Spacing
can be easily altered if frequency

@® Mounting for 300 MM. aircraft

warning beacon.

No rf insulators or dielectric ma-
terials are used. This minimizes
maintenance and provides full pro-
tection against lightning surges.

Structural steel tower sections fur-
nished as part of the antenna are
designed and constructed by Blaw-
Knox Company.

By simply reversing positions of
elements in adjacent units the in-
stantaneous current in all elements
is brought into phase. Usual phas-
ing networks and multiple feed
lines are eliminated.

All radiating elements in an an-
tenna are identical and 1r
changeable.



ANTENNA GAIN

6
NO. OF COMPUTED GAIN*
5 UNITS Power Field db
Z1 2 1.30 115 1.2
2 3 1.90 1.40 28
g 4 2.45 1.55 3.9
O
3 5 3.00 1.75 48
1 4
w
2z 6 3155 1.90 5.5
o /F'
0 2 7 4.0 2.05 6.1
! 7
/ 8 4.70 215 67
/
' *Computed gain hyures hove been confirmed within
0.2 db by measurement on accurately scoled models.
Goin referred to /2 wavelength dipole.
2 3 4 o) 6 4 8 — NUMBER OF UNITS

RADIATION PATTERN FOR A 5-UNIT ARRAY

Pattern measurements on accurately scaled models show that the distribution of energy in azimuth
is circular (+ O. 2. db), and that the computed beam width is realized in practice to + 1°.
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Fif TRANSMITTER AUDIO EQUIPMENT

The purpose of this specification is to suggest audio
frequency and measurement facilities for use at the transmitter
location of a frequency modulated broadcasting stetion. While
this equipment has several interlocking points, for the sake
of clarity and ease of use and reference it will be divided
into two major sections, namely audio freauency facilities and
measurement equipment.

It should be kept well in mind that the facilities as
outlined are suggestions only and that each individual installa-
tion will vary in accordance with that station's particular
needs. On account of this fact these specifications will be
as general as possible while detailing all necessary equipment.

It has been assumed that this audio and measurement
equipment will be used to program Westinghouse radio trans-
mitters. However, as Westinghouse equipment is manufactured
in accordance with RMA Standards and the RMA Engineering De-
partment's proposed standard audio freauency input level of
+ 10 DBM + 2 DB for 100% modulation of the radio frequency
carrier is used, it may be assumed that these audio facilities
can be used to feed any transmitter built to RIMA Standards.

It has been further assumed that the program material
will be transmitted from studio to transmitter location by
means of land wire lines and that the distance traversed by
these lines will introduce some loss in level. Whether ac-
complished by the station operators or by the local telenhone
company the equalization of these wire lines to eliminate fre-
quency distortion will result in some further transmission
loss. Mixing and switching systems at the transmitter site will
also add to this loss. Microphones for local announcement and
transcription turntables for local programming will be treated
later.

Two basic equipment lists will be given. The purpose
of the equipment listed under A is to supply the transmitter
with sufficient audio frequency power to allow its carrier to
be 100% modulated. Equipment to furnish audio frequency power
for aurally monitoring the transmissions is included in this
section. The equipment necessary to fill the basic measure-
ment requirements of the F.C.C. is listed under B together with
equipment recommended for station performance measurements.

The audio frequency equipment listed in this specifica-
tion supplies full facilities for the complete operation of the
Westinghouse Type MX Standard Transmitter Console (R-1776-R)
and its use with this console will enhance the value of btoth
units 1n operating convenience and utility.

-1 - _ R-1851
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A, AUDIO FREQUENCY FACILITIES

1. Program Amplification

A minimum of audio equipment to allow operntion of a
broadcast transmitter consists of a single amplifier, capable of
delivering an output power of + 12 DBM and pessessing sufiicient
gain to supply this output from a low level line. The input of
this amplifier is connected to te incoming line, the output
directly to the ttransmitter and the modulation meter used as an
indicator while varying the amplifiers gain contrecl to establish
the proper modulation level. While entirely workable, such a
setup, because of its inconvenience and lack of adaptahility hes
little to recommend it. No interchange of inputs is vnossible
without changing connections, »resetting of audio lewds without
modulating the carrier is impossible, Even the smallest instal-
lations should be equipped with both a modest jack field and an
audio volume indicator. By means of patch cords it is then
possible to interchange telephone lines to the amplifiers input
or to make a temvorary conncction from the incoming linc direct
to the transmitter in case of emplificr failure. The volume
indicator allows the establishment of levels without the use of
the transmitter and permits a continuous check of the audio
levels being fcd the transmitter,

The equipment tabulated by List 1 is suggestcd as the
minimum of cequimpment to be supnlicd for vnrogram amplification
purposes. Mounting facilities for program amplificrs, monitoring
emplificrs and for meesuring equipment are supnlied by the Type
9-AX Cabinet Rack. The arrangcment of the eguipment in the rack
is shown by Drawing 7822217, Seventy seven inches of verticel
mounting spacc is obtained in a rack of this type and the space
is allottcd in such a manncr that complct: audio snd measurc-
ment facilitics are contained in this single roack, A fultl
length rcar door permits access to the individual units for in-
spection or maintenance., The Cabtinct Rack is finished inh Umber
Grey end occupics a space 20-5/16 inches by 14-3/16 inchcs ex-
tending to a height of 82-7/8 inches. .

Two Type 33 &™ Jack Pancls, each containing 24 pair of
double jacks, mounted in a jacl mat that conceals all raw and
cxposed cdges are mounted just above the center of the recks
mounting space. All inpnuts and outputs apnear ot these jacks
and apparatus can bc "patched" in or out of circuit as is found
nccessary or convenient. Jacks are Wiostern Electric Type 218A,
Three two foot patch cords with double plugs on crch end arec
supolied for making tcmnor-ry petches,

The volume indicator suppliecd consists of an industry
standardizcd Weston Type 30 VU Meter mountcd on 2 standard 5-1/4
inch rock wnancl. An attcnuator located at the wmetcors right
allows thce zcro indicstion to” bc varicd from + 4 to + 40 DB in
2 DB stecps. A ten noint sclector switch is mountcd on the left
of thc panel and may be wired to permit mecsurement of levels in
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in up to 10 circuits without patching. It is suggested that this
meter be connected directly into the line feeding the transmitt-
er so as to continuously indicate the level at this point. To
prevent error the meter should be available for measuring levels
at other points only be patched conncctions.

A single Type BA3A Program Amplifier is capable of feed-

'ing the audio program to the transmitter and supslies enough

gain (60 DB) to allow input levels of as low as -40 DB to be
easily accommodated. The BA3A Amplifier matches input and out-
put impedances of 600 ohms and will deliver a frsquency response
between 30 and 15000 cycles that is uniform tow ithin plus or
minus 1 DB, Well shielded audio and power transformers contrib-
ute to a hum level of -82 DB for + 30 DBM output. A step type
interstage gain control is used to rcgulate the audio volume
being furnished the transmitter. The amplifier mounts in a
Type BR-2A Panel and Shelf Asasembly.,

Both audio and power terminal biccks are furnished. All

wiring is shielded twisted pair, cabled 2 nd sccurcd to the side
of the rack.,

-3 - R-1851
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PROGRALM
Item
Cabinct Rack Typc 9-iX
J Strips
audio Terminal Elock
Terminal Block
Jack Panel Typc 33 AW
Jack Mat
Patch Cords

Volume Indicator
Wire

Panel & Shclf iscembly

Program /implifier B.3.

Tube Kit

LIST 1
{MPLIFIC.TION

Supplier's Number

RCA-MI-4519E
RCA-MI=4537-D
Ww.E. 100C

Westinghouse
S-122437

RCA=-MI=4536A
RCA=MI-115024
RCA=iT-4652-2\
RCA-MI-11265

WE-P=357170

RCA=MI -11598/11599

RC. =-MI-11224-B
RCL~MI-11266

(For Item 11 - Contains

1 - RCA 1622

2 = RC.L

1620

1 - RCA 5Y3 GT/G)

~d -

Supplicr imtt,
RCA 1
RCA 2
w.E. 1
“Westinghousce 1
RC. 2
RCA 1
RCA 3
RCA 1
W.E,. 500!
RC: 1
RC.. 1
RC.. 1

R~-1851






2, LIMITING AMPLIFIER

The desirability of using 2 limiting amplifier in the in-
put circuit of a frcecquency modulated transmitter has been the
subject of considerable engineering and artistic discussion.
Westinghouse Frequency HModulated Transmitters orc capeble cf
wide overswing without the introduction of on apprecicble
amount of harménic distortion. However, an overall systems
limitaticn is placed upon overswing by the FM Recciver dis-
criminator., To avoid the possibility of transmitter overswing
cxtending intc the non-linear portion of the reccivers + 75 KC
discriminator and thus introducing harmonic distortion In the
receiver itsclf, it is rccommended that a limiting amplificer
be uscd ir the transmitters input circuit. 4 limiting amplifi-
er ot this point further will cssurc the highcst possible
utilization of modulction capability w ithout the danger of
zuard band violation.

The Type 8641 Limiting ~mplificr's design is such that
a uniform frcquoncy response and g remarkably low distorticn is
maintoined with large compression rotiocs of the crder of 18
DB. Therc are no audible "thumps" even though a large com-
pression is suddenly applicd. The pickup time of one milli-
sccond restricts overmcdulation surgcs and the return timeis
slow encugh to prevent distorting low frequencics but fast
encugh to prevent noticcable locvel rcduction ofter loud volume
peeks., Push-pull stages arec used thrcughcut the amplificr.
The power sup»ly is built in and the hum and noise level is
maintaincd at a low value through spccial transformer shicld-
ing. An output power cf 1 wett (+ 30 VU) is provided with less
than 0.75% total RilS distortiocn neasured at 400 cyé¢les with a
comprcssion of 18 DB. The distorticn is lessthan 1.8% RMS when
mocasurcd nt any fregquency betwecn 50 and 7800 cyclcses Stcp
by step input asnd cutput volume controls are provided. =
frent penel metcr is provided for indiceating gain rcduction
and measuring plotc currents and voltoges. UL totel goin of
G0 DB ig eveiloble without compressicn cnd the frcquency rc-
spense is uniform within + 2 DR from 30 tc 15000 cyclcs at any
gain control sctting, with or withcut ccmpression. & spccial
door panel is provided to nllow the meter te be a depted to a
standard Typec 36B Panel amd Shelf .issenbly. It is suggested
that the amplificr be mounted as shown on Drawing 7822217,






LIST 1A

LIMITING AMPLIFIER

Item Supnlier's Number Supvnlier Am't,
1. Panel and Shelf Assembly RCA-MI-4682-H RCA 1l
Type 36B
2. Limiting Amplifier RCA-MI-11216-C RCA 1
Type 86A1
3. Tube Kit RCA-MI-11286 RCA 1

(For Item 2 - Contains
- RC! 6K7

- RCA 6N7

2

1

2 - RCA 1621
1 - RCA 6R7
1

- RC. 5T4)

4, List 1 1
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3. Announcc and Program Accessorics

It is sometimcs convenient to be able to program a
transmitting station from lccal sources. This is cspecially true
of transmitters in isoleted locetions where interruptions <f wire
~line service threcten in ccrtrin seasons or due to loczl con-
ditions. It is often necessary to provide some mems for the
station operntors to strge tcst programs cr make station snncunce-
ments from the transmitter site. Equipment sugacsted by List
1B will provide the reqiired units fer such facilitics.

For making locsl anncuncements a Type 88. Prcssure Mic-
rophbne 1is suggestcd. This is a dyaamic type nicrcphone whose
small size and ruggcd construction mskes it ideal for the pur-
pose. The output is cssentially constant over the frequency
range of 60 to 10000 cycles. It has a non-dircctional pickup
characteristic and is finished in chromium =nd black. A dcsk
mounting stand is supvslied a2s the microphons support.,

Temporary progrem servicec is made possible thrcough the
use of a single high quality Type 70C2 Transcription Turntable.
Either vertical or latecral cut transcriptions can be reproduced
and a filterswitch permits 4 playback curves for lateral and 2
playback curves for verticzcl recording systems. A polishcd
diamond stylus allows thc reppoducticn of all frequencics from
50 to 10000 cycles end assures long life for both pickup and
recordings. The transcription turnteble is mounted in a floor
nmounting cabinet 25-1/4 inches wide and 24-1/4 inches dcop. It
stands to a height of 32-1/2 inches and is finished in a pleas-
ing two tone grey with chromium trim. 1In cases where the high
quality reproduction of the Type 70C2 Turntable is not desircd
or needed, a transcription turntable and reproducer which fits
the left hand pedestal of a standard Typve MX Transmittcr Console
Desk is available,

Both microphones and transcription rcproducers are low
level devices, the cutput of the microphone being approximately
-60 DB and the Type 70C2 reproduccr approximately -65 DB (0 =
.001 watt). This output level is raised sufficiently for switch -
ing and mixing without degradation by the use of Typc BA-2B
Booster Amplifier, This high fidelity two stage unit supplics
a gain of 50 DB at a uniform frequency rcsponse within + 1.5 DB
from 30 to 15000 cycles. It has its own self contained powecr
supply and by the use of specidlly shielded audio and power
transformers the noise and hun lcvel is reduced to =70 DB at
the rated output of + 2 VU, Two amplifiers provide individually
for microphone and reproducer, Both of these amplifiers mount
side by side on a single Type BR-2A Panel and Shelf Assembly,
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LIST 1B
ANTOUYCE ..MD PROGRAM .CTESSORIES

Item Supplicr's Numter Supplicr An't,

1. Pressurc Microphone Type 881 RC.. MI-4048D RCA 1

2. Announce Stand RC/ MI~4096 RC/. 1
(Mounts Item 1)

3. Trenscription Turntcble RC. MI-4871-G RC: 1
Type 70C2

4, Bocster Amplificr B..=2R RCL MI-11l226A RCA 2

5., Tube Kit RC.L MI-11287 RCA 2

(For Item 4 Ccntains
2= RC.. 1620
1- RC/ 6X5 GT/G)

6. Pancl amd Shelf Assembly B R-24 RCA-MI-11598/11599 RC.. 1
(Mounts Item 4)

7« List 1 1
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4, Line Equalization

Program circuits from studio to transmitters can rough-
ly be placed in two categories. The first class are those that
are leased from the local telephone company already equalized
end guaranteed to deliver a certain frequency response. Nothing
remains to be done with theses lines except connect them to the
proper input circuit. The seccond class are those unloaded, un-
equalized pairs that src sometimes available for program service,
These lines must be equalized by the leasor and for equalizing
such circults up to ten miles in length to a frequency rcspense
within + 1 DB from 30 to 15000 cycles a Type BE-1A Variablc Line
Equalizer is supplied. The BE-1A consists of 2 tuned equaliz-
ing circuit, isolating transformer, attenuator, 15000 cycle
booster circuit and another isoleting transformer. A switch is
provided for putting the cqualization in or out of circuit and
a second switch selects the equalization up to 10000 or up to
15000 cycles. A 20 step attenustor is provided to adjust the
output level. Thc equalizer occupies 5-3/16 inches of vertical
rack space.

LIST 1C

Line Equalization

Item Supnlier!s Number Supplier Am't,

1, Variable Line Equalizer BE-1A RCA MI-4198 RCA 1

5. Monitoring Facilities

To permit aural monitoring of the program being broad-
cast, 1t is customary to employ a loudspeaker with its driving
amplifier being fed from either the program source feceding the
Lransmitter or from a detector circuit connected to the trans-
mitters radio frequency output,

The loudspeaker sugiested is the new Jensen Tyve RD
Reproducer consisting of a satin finished walnut cabinet of bass
reflex type containing a 15 inch Type "H" Articulated Coaxial-
Speaker Unit. The Type "H" Coaxial, with all Alnico 5 design,
employs an H-F horn and L-F cone which are elcctrically and
accoustically coordirated to achieve brilliant and nstural re-
gponse throughout the entire useful frequency rangc. The fre-
quency dividing network has variable control in the range abovc
4000 cycles. DNominal input impedance to the dividing network is
500 ohms, the maximum power handling capacity is 25 watts in
specch and music systems.

Audio power ror actuating this specker is supplied by
a Type BA-4A Monitoring Amplificr mounted in & Type BR-2A Panel
and Shelf Assembly, This amplifier will delivcr 12 watts of
audio power with a distortion of lcss than 3% total from 50 to

- 9 - R-1851
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7500 cycles. A total matching gain of 105 DB is available
with a frequency distortion of + 2 DB from 30 to 15000 cycles.
Both bridging snd metching inputs are aveilable. The power
supply is sclf contained.

For muting the speaker when a microphone is opened for
local announcements a relay snd resistor combination are connect-
ed in the monitoring amplifiers output. An auxiliary contact
on the console microphone key operates the relay transferring
the amplifiers output to a fixed resistive lead. Power for the
operation of this relay is obtained from the power supply for
the console indicating lemps. The relay is mounted upon the Type
BR-2A Panel and Shelf Assembly by means of & small agle type
bracket.

When monitoring line transmission the monitoring ampli-
fier is bridged dircctly to the line feeding the transmitter.
For monitoring radio frcquency transmissions the innut of the
amplifier is supplied from the Frequency end HModulation Monitor
as expleined in the Measuring Equipment Scction of this specifi-
cation,

Since the input end output circuits of the monitoring

equipment appear at the jack field, temporary "patche§'can be
made to supply all monitoring ne:zds,

- 10 - R-1851
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LIST 2

Monitoring Facilitics

Iten

Repreducer

Monitoring Amplifier
BA -4A

Tube Kit
(For Item 2 - Ceontoins
2 - RCA 1620
2 = RCA 1622

Panel and Shelf fsscmbly
BR=-2A
(Mounts Item 2)
Relay Power Supply

Releay
(Spceker nmuting rclay)

Rclay Mounting Plate
(Mounts Item 6)

Resistor, 500 ohm 10 watt
(Speakcr Load)

List 1

- 11 -
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Supnlicr's Number Sup>licr

Jensen RD-151 Jcnsen

RCA-MI=-11223 RCA

RCA=IMI-11267 RC!

1= RCA 6SN7 =GT

1= RCM 5U4-C)

RCA-MI-11598/11599 RCa
CL=MI=11303 RCA

w,E, E-127 W.E.

w.E., 628. W.E,

Ohmite Brown Dev4l Ohmite

R-1851






B. MEASURING ERUIPMENT

1. PFrequency and liodulation Meter

To su»nply frequency deviation and modulation percentage
indication to meet thne engineering requirements that are con-
sidered necessary and desirable in accordznce with the F.C.C,.
"Manual of Good Engineering Practice" it is recommended that an
REL Type 600R - FM Broadcast Frequency and Modulation Monitor be
used. This instrument contains its own power supply and occupies
only 8-3/4 inches of vertical rack space. The recommended mount-
ing position is shown by Drawing 7822217. The monitor can be
furnished for any single frequency in the assigned frequency
rmodulation broadcast spectrum and will Indicate the average carri-
er frequency over a range of plus or minus 2000 cycles from the
assigned transmitter center frequency with an accuracy of plus
or minus 200 cycles with internal calibration. The modulation
indication is direct reading to plus or minus 140% modulation
based upon a plus or minus 75 KC transmitter swing as 100% modula-
tion. The modulation indication includes the effect of pre--
emphasis. This modulation indication has an accuracy of plus or
minus 3% at 1007 modulation and 5% at all other indications for
steady modulation. An over modulation slarm circuit ad justable
for modulation levels from 50 to 120% modulation is included.

The radio frequency input required is normally 10 volts
in 50 ohms termination but may vary between a minimum of 8 volts
and a maximum of 30 volts. The instrument operates from a pcwer
scurce of 115 volts, 60 cycles, single phase and consumes 90
watts,

A coupling amplifier furnishes an asudio monitoring out-
put of O DBM for plus or minus 75 KC swing at 1000 cycles. The
frequency response is within plus or minus 0.5 DB from 50 to
15000 cycles and the distortion is less than 0.5% RMS sum in a
600 ohm termination. 75 microsecond dé-emphasis circuits are in-
cluded. This audio output is fed to a Type 111C Repeating Coil
for isolation purposes and the secondary of this coil is used for
supplying audio for measurement and to operate the air check posi-
tion of the audio monitoring system. The repeating coil is mount-
ed on a 3-1/2 inch blank panel located directly beneath the
monitor.

- 12 - R-1851






LIST 3

Frequency and M.duloction konitor

Item Supplicr's Number Sypalicr im't.
1, Frequency cond Modulction Menitor REL 600R REL 1
2? Vacunn Tube RC, 718 RCA €
3+ Vacuum Tube RCA 6.G7 RCA 1l
4, Vocuum Tube RC.. 746 RCA 2
5? Vacuunr Tube RC. VR-105 RCA 1
6. Vacuun: Tube RCA §Y6G RCA 1
7. Vacuum Tude RC.. 5V4G RCA 1
(Items 2 through 7 for Item 1)
8., Repcoting Coil W.EBE. 111C W.Z, 1
9. Blank Panel RC. MI-4591-BRC\ e
(Itenm 9 mounts Item 8)
1 0.List 1 1

- 13 = R-1851
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2. Luxiliary Equipment

It is strongly rucommended that all stoticns, regaord-
less of power output or primary coverage, be cquipped for mak-
ing the basic measurements of frequency and harmonic distortion.
Convenient md accurate instruments for this purposc are the
General Radio Type 1932-A Distortion cnd Noise Meter with the
input signal being furnished by the General Radio Tyve 1301-A Low
Distortion Oscillator,

The Type 1932-A Distortion a nd Noise Meter is continu-
ously adjustable over the audio frequency roenge and can bz set
to sny frequency quickly, since it has only one main uuning con-
trol plus a small trimmer. The instrument consists of & high
gain amplifier with an R-C interstage coupling unit which balan-
ces to a sharp null. The null frequency is controlled by a
dial on the panel Degenerrtion maintains a high stability of
amplifier gain a" nd also a flat transmission characteristic
except within an octave of fhe null point, Also included are a
vacuun tube voltmeter for reading the output of the gystem and -
a suitably ca ibrated attenustor for adjustidng the sens1t1v1tj .
Full scale deflection<)f the meter reads distortions of 0.3%,
1.0%, 3.0%, 10% or 305, The range for carricr noise measurc-
ments extend° to 80 DB below 100% modulstion or 80 DB below
an audio frequency signal of zero VU level. Distortion measure-
ment frequencies extendfroﬁ 50 to 15000 cycles and for noisec and
VU measurements ffom 30 to 45000 cycles, The accuracy of measw e-
ment of each distortion range is better than + 5% offull scale ™
+ 0,1% distortion. A vcrtlcal panel space of 7 inches is re-
quired for mounting and the instrument consumes 60 watts at
105-125 volts, 50-60 cycle power,

The Type 1301-A Iow-Distortion Oscillator supplies audio
frequency imput signeals for all types of messurements, It is
a push button fixed frequency oscillator designed for this pur-
pose and provides 27 fixed frequencies extending from 20 to
15000 cycles, It is AC operated and requires 7 inches of ver-
tical rack space.

LI ST .‘”‘;

Auxiliary Equipment

Item Supnlier's Number SupHlier Am't,
1, Distortion and Noise Meter GR-1932-A G.R. I
2. Oscillator GR-1301=A G.R. 1
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STPLIFIED SCHEMATIC
TRANSMITTER AUDIO EQUIPHENT

EQUIPMENT IDENTIFIC..TION

DRAWING 7822218 .

Prelimingry /mplifiers List 1B
Line Equalizer List 1C
Keys MX Console
Mixing /. ttenuatérs MX Console
Program /mplifier List 1
Limiting ‘mplifier ° List 1A
Rack Volume Indicator List 1
Desk Volume Indicator MX Console
Bridging Coil Optional
Monitor Key MX Console
Monitor Amplifier List 2
Specker Relay List 2
Speaker List 2
Modulation lonitor List 3
Audio Oscillator List 34
Distortion & Noise Meter Ligt 2A
Master /ttenuator MX Console
Jack Field List 1
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BL/.NK P.NELS

If for any reason all the equipment shown mounted in the
rack by Drawing 7822217 is not procured, the spaces 2allocated
to the equipment may be covered by blank panels to preserve the
appearance of the cabinet. The following blank panels exactly
replace the tabulated equipments:

Blank Panel 8-2;/32" RCL.=NI=-4594-B replaces
Type 600 R Frequency cnd Modulation Monitor

Type 36=B Panel and Shelf [ ssembly
Type BR-24 Panel and Shelf /Assembly

Blank Panel  5-7/32" RCA-MI-4592-B replaces

Type BE-1li. Equalizar
Volume Indicator

Blank Panel 6-31/32" RCA-MI-4593-% replaces

GR Type 1232 /. Distortion and Noise lleter
GR Type 1301 41 Oscillator

- 16 - R-1851
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PERFORMANCE SPEICIFICATICNS #OR

REL

Operating Frequency

Frequency Indication
Accuracy of

Frequency Indicatlion

Mndulation Indication

Accuracy of
Modulation Indication

Over Modulation Alarm

Rem~te Indication
Facilities

Audio Mcniter

R Input

MODEL 600-R FM MONITOR

- Any Single Frecquency in the assigned FM
Broadcast Spectrum.

- Average carrier frequency cver a range of
plus or minus 2000 cycles from assigned
transmitter center frequancy.

- Plus or minus 200 cycles with intsrnal
calibration. Well within FCC tolerance
of plus or minus 1000 cycles for prolonged
operating periods.

- Dirzct reading to plus or minus 140% mod-
ulation on basis of plus or mlnus 75 kc.
transmittsr swing being 100%. Indication
includes effect of pre-emphasis. Indica-
tion on program is of speed and ballistic
characteristics to conform with Industry
and FCC standards of modulation monltors.

- Plus or minus 3% at 100% modulation,
plus or minus 5% at all other indicatlons
for steady wmodulation. Special mark
provided to indicate plus or minus
133-1/3% modulation (plus or minus 100 kec.
swing) for transmltter measursment pur-
poses.

- Signal lamp and free make contacts for
remots Indication. Alarm threshold ad-
justable from 50 to 120% modulation, cither
polarity.

- M~dulation, cente:r frequency, and over-
modulation alarm may bs indicated rsmotely.

- Coupling amplifier with output =f O dbm
for plus or minus 75 kc. swing at 100
cycles. Includes 75 microsccond de-em-
phasis. PFrequ:ncy responsc within plus
or minus 1/2 db from 50 to 15000 cycles,
and diatortion less than 1/2% RMS sum,
with 60C ohm terminaticn.

- Nermal 10 volts RMS, minimum 8 wolts,
meximunn 30 volts, 3In 50 ohm termination.
Standard coaxial fittings provided. Ac-
cidental inputs as high as 25 watts will
not damage the instrument.






Primary Powur

Ambient Tempcraturs
Rangc

Tube Complement

-2 -
- 115 volts, 60 cyclaes, single phess, 90

watts. Supply stabilized for plus »r
minus 12% linc voltage changese.

- Plus 10 t~ plus 40 degrecs Centligrade.

- 6 type 7F8, 1 typc 6AG7, 2 type 7A6, 1
type VR105, 1 type 6Y6G, 1 type S5V4G.
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TREAT YOUR TRANSMITTER to

® Greater Operating Convenience

® Efficient Mixing and Switching
Facilities

® Quicker, Lower Cost Changes
and Additions

WESTINGHOUSE
Desk Type

STANDARD
TRANSMITTER

CONSOLE

WESTINGHOUSE ELECTRIC CORPORATION

INDUSTRIAL ELECTRONICS DIVISION L J BALTIMORE, MARYLAND
Descriptive Specification R-1766-C







Descriptive Specification R-1766-C

WESTINGHOUSE DESK TYPE STANDARD
TRANSMITTER CONSOLE

The Standard Transmicter Console is supplied only as
described in the following pages except:

A. The purchaser may have cither one or both of
the two outside panels drilled and engraved to his
specifications at no extra cost. In this case accurate
lavouts for this work should be supplied.

B. The purchaser may have onc or both of the two
outside panels modified to contain special equipment
as desired. The material and labor cest of this
work is to be borne by the customer with the excep-
tion of drilling and engraving which will be done on

a no charge basis.

In no case will any changes be made to the center pancl.

I”
4—
N0 I 2
—6"—= |
— l
P 1l 22 12"
[ ]

'7;[1/ —J

Plan View of the Side Panels

-

In many instances the special equipment may  be
mounted in the patch plate shown.  This method of mount-
ing  keeps  the appearance of the console  balanced
especially when small items are to be mounted on only one
pancel.  When the quantity or size of the cquipment is
such that it cannot be mounted in this manner the panel
is supplied less cutout and plate

The Westinghouse Standard Transmitter Console is an
attractive desk type console containing mixing and switch-
ing facilities required at the Transmitter. It allows for
future changes and additions with a minimum of cffort
and expense.  Its appearance, operating convenience and
dependability make the console a desirable addition to any

Transmitter.

Desk—See attached photo
Dimensions
Width—65 25 327
Depth—357,”
Height 30127

Right hand drawer inside size
Width 13 9 16"
Depth 241”7
Height 527 327

Lefe hand compartment
Width 191"
Depth 357
Height 18”7

The desk is of all metal construction with a top cover-
ing of black linoleum. The left hand pedestal containe
a Stowe-Davis mechanism on which a typewriter may b
mounted, or if desired, a 16" turntable may be housed
in this space.  The right hand pedestal contains three con-
venent drawers. A fourth drawer is located in the center
between the pedestals. These drawers use E-Z slide suspen-
sion. A lock in the center drawer also locks the drawers
in the pedestal.  All wiring is concealed and large in-
spection pancls to provide quick and casy access to the
connecter blocks are included.  Skirts below the pedestals
conceal the wiring conduits.  Full rounded corners give

a modern and pleasing appearance to the entire assembly.

Operating Console
Width—Same as desk
Height—12"

Center Panel size 237 x 127

Side Panels—1715" x 12”7

The operating console is mounted at the rear and ex-
tends the width of the desk.  All corners are rounded so
as to harmonize with the desk, and give a pleasing appear-
ance.  Three panels are provided.  The outside panels ar:
lefe blank and provide space for future additions. Al
panels are hinged at the bottom to provide quick access
from the front.  The center control panel is slightly
lurger than the other two and contains the transmitter
operating controls.  Provisions have been made to perma-
nentdy mount the station call letrers at the center of this

panel.



Center Control Panel—Plate 2

Switches
Transmitter Filament
Transmitter Main Rectifier
Local Microphone
Local Phono
Studio Line Change over and neutral
Moniter Off-Air-Line
Two Auxiliary Spare

Indicator Lamps

Transmitter Filament

Main Rectifier Ready

Main Rectifier On

Three Lamps across primary power
Local Microphone On

Local Phone On

Studio line 1 On

Studio line 2 On

Monitor " Air”

Monitor “Line”

Meters

Frequency Deviation Extension Meter

Modulation Percentage Extension Meter
g

Volume Indicator

Controls
Local Microphone
Local Phono
Master
Studio Line
Volume Indicator Attenuator

Monitor Level

Microphone Connector

t—Male plug supplied (Amphenol 91-MC3M)

Audio and Control Circuit—Plate 1
Balanced high quality attenuators are used throughout.
The circuit is arranged so that the local microphone and
lccal turntable cannot modulate the Transmitter when
cither of the studio lines are in use.  Means are provided
to cut out the monitor when the local microphone is in
use.  Mixing of the local microphone and local phono
is provided. A Master Transmitter control and a Monitor
Amplifier control are provided.

Indicator lamps show at a glance the position of switches
and circuits in use.  An external 12 volt well filtered direct
current source with a capacity of 1 ampere is necessary to
operate the indicator lamps associated with the audio con-
trol circuits. A commercial power supply such as RCA
type MI-11303 or equivalent is reccommended.

Chair

The chair is of all metal construction, mounted on
rollers. Tt is upholstered in black and styled in keeping
with the appearance of the desk.

Special Equipment

Since it is not possible to anticipate the requirements
of ecach installation, the Standard Console is designed to
permit the incorporation of additional apparatus.  Extra
cquipment desired by the purchaser may be obtained on
special order and installed in the space provided by the
two seventeen and a half by twelve inch blank pancels. In
this way a console may be made to order containing spe-
cial equipment. 1t is also possible to supply the two seven-
teen and a half by twelve inch panels engraved to the
purchasers specific requirements without supplying added
cquipment or wiring. In this case accurate layouts for the
two blank pancls should be supplicd.  When ordering, a list
of special equipment wanted should be submitted, and if
possible the desired panel layout should be included.
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CLIENTS ROOM CLIENTS ROOM

ENTRY ®

(SPARE STUDIO) I I (SPARE STUDIO)

® ® ® ®

STUDIO STUDIO

@\
i
5ed] o0

ANNOUNGE SO0 SHOP
BOOTH
SPKR]
PROPOSED STUDIO LAYOUT ,
~

7423840
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®
STUDIO ® STUDIO
®
®
258 ] \
®
SOUND W, O
NEWS SOUND
LOCK _ LOCK
CONTROL-ANNOUNGE -
BOOTH
= RECORD |
SHOP ' D
| RAGK STORAGE

PROPOSED STUDIO LAYOUT

7423841
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ANNOUNCE
BOOTH

CONTROL
ROOM

E RECORDING
4« POSITION

O_O] &
RACK

STUDIO

SHOP SOUND
LOCK

PROPOSED
STUDIO LAYOUT

7423269
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LOCK
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PROPOSED
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SOUND LOCK

PROPOSED
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~asic Audio Zeuirment (T re 7622 Consolette)

Cy

Line Tnput and Jack Panel Fquipment
3tudic fonitoring Equirment

Studio Marning Light Zquipment
Remote Fickup Equirment

Fixed Recording Ecuipmert

Portable Recording Iquipment

“hres Studioc

23

guipnment

Four Studic Tquirment
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Studio fudlo Frequenecy Tacilities

1

ct

Lis

-
T

Sasic JAudio Teovipment

1e minimwr auvdio freq&ency studic facilities recamrended for
the establishment of a radio broadcasting studic is contained in List 1.
This list provides materials for a sirgle talent studic with three
micrephones and an announce booth with one microphene. Both the studic
ard the arrounce booth nre provided with loud speakers electrically
interlocked with the micrephones for cue or talkback purposes. The con-
trel roon is provided with monitoring loud speaksr and a microphone for
either talkback to studioc or anncunce booth or fer lecal announcements.
Two 70-C2 Transcription Turntables are rrovided. The transcription turn-
tables may be lccated in eithsr the contrcl room or the announce tooth.
Facilities for amplifying, contrel and switching of rropram materisl are
furnished by a Tyre 76-B2 ZJonsolette. .. full description of the 76-B2
Cousoletie is furrished under the descriptivs specifications covering
this unit.

Tares microvhones are furnished for ﬁse in the studio. wo of
these microphones are Type 77-D and the tnird Type 44-BZ. The Tyre 77-D
‘icrorhones have besr selscted because of thoir cortinucusly variable
¢irecticral chraracteristic and smooth frecuency resronse. .\ variety of
non-directional, uni-Zdirectional, and vi-dircetional characteristic pat-
terns may te cbtained by operating a screwdriver adjustrent located on
the vack of the 77-D microrhore. The Tvpu 44-EX is well suited for righ

quality studic work and has the familiur "Firure Zight" type of pickup

WRH!






patterrn. Twec adjustatle floor stands and a bocm stand ars suprlied for

surporting the microrhenes. A wnll mcunting loudspeaker is supplisd for

cue nd talkback purpesss. This loudspeaker is electrically interlecked

vith the microrhone Yeys to prevent ~coustical focdbnaclk caused by live

microphones and monitoring spsaker in the same studio.

Tic announc: broth is squirrcd with a sincle Type 884 Iressurc

Y

icrophone mcunted on an announce stend and = wall mountsd speaker. The

lcudspener is interlocized fer cue and tel¥back purpescs.

A\

A& type 76-532 Consolette is nounted on a desk or table in tre

contrel reom.  The power supply for the 76-E2 is wall mounted and nay be

)
rlaced in any corveriert positien. » Tyre €4-F {loor conscle loudsreaker
is furrished and should be peositionsd to enablc unobstructed uonitering
of all progr-ms. i Type 88. pressure microrhcne mounted on an annournce
tand 1s vsad both fer talkback to studics ord for nakirg local nnnounce-

ments.

(]

vo Type 70-C2 Trarscription Turntables rreovide transcriptior
reproduction nt ecither 33-1/3 cr 78 R.F.1, speads. Bither lateral or
vertical cut trarnseriptiors can bu roproduccd. Froper frequency con-
rensation for all standard recerding systems may ve insorted into the
circuit vy m-ans of n six position filtor switch. To secure preamplifi-
cation two s0lf yowered Tyre BA-24 booster amplifiers are mounted within
the turnt-able bascs. The turntebles ray be installed sither in the
control ruem or in the announce boeth.

Un to six remote plekup lincs pri-cqualized by tho leeal telo-

rhore comrany may be terminated directly to the ccasolette. Thoy arc

szlceted oy tiears of push kevs on tho front panel of the Consclette.

i

L

vopested 2dcitional ceulpmert for jack pancl ard lire input equipmont

7ill be found undor List 1A,

<a
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4 800 te 600 ohrm 6 dt less p2? is furnishsd and sheuld be

corr:eacted vetveeon tha con

1G]

ol:2tts linc output and the telephene line
to furrish a stabilized impedance lead for the program amplificr. This

) 3,

pad can te mountcd besice the cutgeing lire terminal strip orn the Cone

sclette sub base,

1icrephone plugs and wall receptacles are furnished. OCOne
theusund foot of shielded twisted rair wirc is svpplicd for making all
audic comncctions. Tower wiring ard conduit, junction and outlet bex:ss
are tec be furrnished by the customer.

Drawings 7423273 and 7423270 shew a tyrical studic layout
bascd upen the equipmert furnished by List 1.
ub2 complements of tube kits listed ars:
Tube Fit MI-11252 (7832 Consolatte)

11 « RCA 1620

2 - RCA 1621
2 - RCA 1622

1 - RC4A  5U4G
1 - RC..  5Y4G

Tubc Kit [11-11287 (Bi-2. anrlifior)
2 - R3A 1620

1 - RCA  GXECT/G

Bill of :"terinls for List 1
Draving List

7423270

7423273
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Tist 1

lten Supnlisrs Nunber
S~ceeh Input Corsclette 76-82 RCA T 115813-.1
Feowor Suprly for Item 1 RCA 17T 113C1-B
Tube it for Item 1 RC. X 11282
Transeriptiorn Turntable 70-C2 RCL I - 4871-G
3coster Smplifior BA-24 RCA NI 11226
(Ceed with Iterm 4 to raisc

cutrut to mixing level)

Tube ¥it fer Item O RCA 13 11287

Felydircctional Yierorvhene 77-D ROA
(For use in studio)

Telecity !licrcrhone 44-FX RC.
(Fer usc ir studic)

Pressure icrcphene 884 RC.L
(Announce 3octh & Cortrol Room)
ror siani 90-C RC.L

{(Per use in studic)

Mloer stands 20-0 RC.L
(For usc ir studic)

arnounce stand RCA
(For use in anncuncc bcoth -nd
contrel room)

a1l recsrtacle 2Ca
{Cne requircd for sach microrhonc)
Vierophone plues RCL

(Crnc required for each microphone)
"nll heusing spoasker RO

(for use in anncunce boeth ard
corntrel rrom)

me]

o

[

4027-D

4048-D

4094=-.

4090~

Suvorlier

arcunt

R C.l.a.

RC.L

RC..

RCA

RCL

Ao¥al
IR OF2Y

RCA

RCL

RC..

1

(o]

™o

[ab]






List 1
om R PalaleR Pumbo Supplic Lmoun
It Su;rliors bor Supplicr ount
U T : A= . - > A5 %5
15 Venitoring sronker G64-- RC.. I 4400/4410 RC.. 1
{For usc in ccntrel room)
17  Sclid cenducter cable o RCL 1T 63-i RC.. 1000
(Tvtercenncetion bobwsen units)
18 WFixod atteruntor €00/600 chn  Daven DLDO 1

(Lire isclatien pad)

This is censidorad < mininum of acuipnent fer studic
facilities.

Turchnssr will furnish t2blc c¢r desk fer uourting
Conscletve and - 11 pover virivwg, “istributicn cquiprent, cenduit,
cutlet beres and junetion cobircts.
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VOO E ' ®Y
| SEE NOTE 4 | | see noTE 4 |
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-

~ “stublo ., | [~ "ANNOUNGE BOOTH |
I
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HNEORTT ' --f LINES IN
MAIN | CONSOLE | :
POWER } | [
UNIT | |
I L I
I PA PA —IEQUIPMENT=
| /s M l RACK |
_1| 2 83) :
TT TT L ]
NOTE | - FAGILITIES SHOWN IN SOLID LINES NOTE 3 - FOR STUDIO MONITORING EQUIPMENT
SUPPLIED BY LIST I. SEE LIST I8.
NOTE 2 - FOR LINE INPUT AND JACK PANEL NOTE 4 - FOR STUDIO WARNING LIGHT EQUIPMENT
EQUIPMENT SEE LIST IA. SEE LIST IC.

SIMPLIFIED TWO STUDIO SCHEMATIC

7423273







R-1775
List 1
Deseriptive Spocification

Tyrc 76B2 Censclette

- e e e e m e e = = -

Y

The 76-B2 Consolette has been desipned for use in broadcast
sruech input installotions to provide 2 complets and flexible audice
s-stom in crne convoniently arrang:d contrel unit. A1l the nncessary
functicns of switching, nixing, and amplifying the nudic cutputs of
rmicropheones, transcripticn turntables, or remcts lincs, ~uditienirng,
and meritering 2re acecmplished in o single conseclestte.

Th: type 7€-B2 Ccnscleotte consists cf n cabinet, 39 inches wide,
17 inchos decp and 10-1/2 inches high, contairing the arplificrs, relavs,
trorsferners, cte., meuntsd on & hinged chassis. On the sloping front
pancl are mrunted o large type VU meter, attonuators, switches, contrels,
jacks, cte. The VU motor can be used t- cheek tube currcents by mears
~f the "tube check” switch.s The tubes, relays, and cther compcononts
nay be inspoctod ard serviecd by roising the 1id - £ the Cinsclette.

The cntire Crnsclcitle is hirnged alerp the back and may be raiscd
f:r reaching the terniral brards, -r fcr sirvieing the anplifiocrs cr
~ther crmprnents. Thern th2 C vscletie is cpened by raising the e~binct,
terniral strips for nover ord lew and high level audic froqueney ccn-
roetivrs arze accessivle. These teruinal strips are ncurted orn the stn-
tirnary base plate.

Motnl tubes are used threughouts  Tubes opsroted at cxtroemely
loew audic lovels are shock ncunted individually ir their scoclets.

Ths cquiprent is moanted on five rubbor-cushirnsd wmcurting rlatces

within the cabinst. These neounting plates ~re lceated left £~ right as






follrws:

(1) Relay mcunting plate, cn which are mcuntcd the three rzlays,

!

caraciters, rosisters, stes Twe toerminal beards used for cnasy change
cvor frem twe te one or three studio cperaticn are alsc lccated undoer
this plate.
Meniter amplifier mrunting plate, on which are mcunted the
cimprrents of the moniter amplifier and meriter amplificr beoster stage.

(3) Linc transfermer nmounting plate, ¢r which aro mounted the
twe line transfermers and asscciated resisters.

(4) Freo-omplifier meournting plate, on vhich are mcunted the four
rre-amplificrs.

(5) Pregram awplifier mounting platc, on which are mounted the

compenents of the pregram amplifier and the pregram amplifier bccster

stage.
The 76-B2 Conscletbte is firnished in a scft two-tone umber
£reye.
The fellewing tubes are required:
11 - RC.: 1620 Radictroens
2 - RCA 1621 R~adictroens
2 - RCi 1622 Radictrons
Blectrical characteristics arc:
Cnin ==

(4) Yicrcphene input tce line cutput

112 DB
(B) Transcripticn input tc line cutput
82 DB
(C) Line input tc line cutput
55 D3
-8-
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(D) Miercphcere input tc meniter rutrut
110 D3
(2) Transcripticr. input to meriter cutput

81 I8

(F) Tinc input tc meniter cutrut
54 DE

(G) Cu. inout to monitor cutput
A T
“ e

(3) Talk buck input tc meriter cutput
96 DE

(I) Line input tr menitor cutput
30 DR

J) Tierevhonc irput to energency line output
/ H 13 & A
a0 DB

(1) Remctz line throuzh override
29 DB

Linc Cutput L.ovel --

Ferzaly =18 DB (0 DB = ,001 watt) with 0.5% R.M.S.
harizenie distertion from 80 te 7000 cycles,

'aximum; 428 DB (0 DB = ,001 wott'

o
&
et
—
.
Q
T
trd
)
P
.
]
.

harmenic Aistortion from 50 tc 7000 cyelus,

Innuts --

(4)  Six 30/250 chr .dercphere inputs (balanced)
(B) Six 180/600 clv: line inputs (bdlenced)

(C) Tw¢ 250 chm trangeription inputs (unbalarccd)
(D) One 250 ch: talkback micerorhene (balanced)
(B) Five 20,000 chn neniter cu. lines (b~1lancod)
(L) Onc 500,600 chm line

(R) Thro. 15 chm neniter lires

(C) Cne hirh impcdance he Aphene cutput (2000 te 5000 chms )






Ling Qutput Neisc Level --

Lt rermal pain (72 DBS
80 DB below nermal cutput of 416 DB (0 DB = ,001 wntt)
Distorticn --
(£) ‘ticrcphcne input to line cutput
0.5% ReileS. harmeric disterticr frem 50 to 7000 cycles
with rermal cutput of «16 DB (O DB = ,001 wntt).
(B) iierephcre irrut te meriter cutput
4,04 R.,".S8. harnenic distertion from 56 teo 7000 cycles with
8,0 r.tts cutput.

Frequeney Resrorsc --

(4) ‘icrerhene input te line cutput
- 2.0 DB 30 tc 15,000 cycles.

(B) !ierophene inovt tc ronitcer cutput

- 2.0 DB 30 %o 15,000 cyeles (auditicn channol)

Ueniter Fewer Outout --

(4) 4.0 watts (- 36 DB roforrsd tc O D3 = ,001 watt)
viith 2% R.}.S. harmenie disterticn from 50 te 7000 cycles.,

(B) 8,0 watts {+ 39 TR roforred tc 0 D3 = 001 watt)

=
H
t
=5
8
29
.
P
5
.
€]
L]
oy
2
=

menic disterticn fron 50 tc 7000 cycles.
Attontion is directel to the fcllewing cperaticral rrtoes
cerecerring the 78-B2 Censolctte.

(1) Frcvisicn is made fcr six rierophone irput circuits. Only
four micrephene preamplifiers are furrnished with the typo 76-32 Con-
sclette. Three of these preanplificrs are cennscted direetly te miecre-
phcne input circuits. The fourth preamplifier nay be switched te any

ong c¢f the three romaining nicrerhone input circuits. Only crne of






these miercphenes may be operated 4% o times This may be exsily ex-
plained by referrirg to the furctionnl schematic drawing cf the type
76-B2 Ccensclotte. (Drawing P-7717685)

(2) Ircvision is wade for six rermcte line nnd twe tronseription
inputs. THewever, these irputs arc coennccted tec twe mechanicenlly inter-
locke? push ey switches whose cutputs feed twe mixer pesitions. Only

cre ling or cne transeripticn input carn be conrccted at tho samc time

tc cach mixor irput. 3y mewrs ~f the push keoys this cheice of input
cnn be ensily switechad,

(3) Transcripticn turntable input eircuits arc nct provided with
built-in preamplificrs. Hirh quality pickup cutput lovels scldem
excecd =70 DB (0 DB = ,001 watt)., Froarplificaticn rust, thereferc,
be furrished by oxtericr apparatus,

(¢} If th: cutrut cf the type 76-B2 is fed directly to a tele-
phere lins, a 6 DB pad sheuld be inserted botween the propram ampli-
fier cutput ard the linc. This snables the amplifier tc operate into
a censtant impedance load,

The type 70-52 Censclette should be mcunted cn a desk cor
special toble ¢f approxirately desk heirht. This dusk or table is nct
furnished with cr considered o perticn of the Conscletto. The Jenseo-
lette shculd be sc lecatod that the engircer operating the equipnent
will have an uncbstructed view of the stu’ic ecr studios -t all times.

Pewer Supply --

The nceessary pewer suprly for the cperaticn of ths type 76-32
Cersolotts is furrished by th: MI-11301-B power unit.. The MI-11301-B
pewer unit is designed fe cperste from an L.C. scurce of 115 velts, 50

ve 60 ecycles and te supply plate, fila.wnt, relay, and cther power to

-11-
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the type 76-32 Comsclottes It is centoined in 2 2arl wiber groy —ell
mounting stecl cenbinet 15 inches high, 15 inchss wide, and 8 inchos
Acep. Tubes required are 1 - RCA 574G ~nd 1 - RCA 6Y4C. Fower con-
stuption is 2285 watts.

411 tubes, switches, terninal beards, and wiring arc esccoss-

itle frem the front of the unit %hwrough the hineed deors Comronent
perts, such as transicrrers, capcciters, «rd resistcrs, arc ~cccssible
from the roar «f tho chassis by swinging the chassis cutwerd orn the
hirgpes provided fer that purprse. Vontilating serecns arc provided cn
the tep and botten of the enbincte EKEneckoeuts for ecnduitvs arc provided
in either sido.  Teorminal beares are provided for all connceticns.
Emergoney cpertticn is provided by interconncetien of the rectifier
power units.

Instrllaticn --

e installation materials are furrished with the type 76-E2
Corsclette c¢r the 11-113C1-E powcr unite Tcwer leads ~re ucrrmally in-

stolled in cither ripid cr flexible cenduit with stadard wires ond

cable te be cbtained and installed by the custemor.
Drowring List

Block Dinyrar. of 7GB2 Consolctte
7717663
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R-1775
List 1la
Studie¢ [udic Frequercy Facilitics

List 1A

Line Input and Jack Fenel Equipment

In order to provide cverall operating flexibility, not cb-
tainable when all cemnecticons arce made by scldering on 2 terminal block,
it is custeomary teo provide a jack panel which is installed in such a
manner that circuits can 2e toemperarily comnected by means cf jacks
and patch cords. The equipment of this list is rccommended as a basic
jack ranel and lire input rack.

The Type 9-4X cabinet rack surves teo support and enclese the
lire equipment. Smaller rocks and cabinets arc available and are lorge
enough tc centair the basic cquipment. However, their use is not re-
cemmended due te the fact that any need for future expansion causcs them
t- be remcved and discarded. Reoom for expansion cof line and nenitcring
facilities is previded by » standard 77 inch rack such ns the Type 9-.X.

it is suggested that the rack mounting spacse be divided as

vropcsed in Drawing 7423565,

R 11d

Twe Type 33-47 jack prnels containing deuble jacks are neounted
in 8paec 1. Thesc jack pancls arc fnrced with g jack mat which covers
nll expesed raw odges. Input lines from the Type 76-B2 ccrsclette are
"mormalled™ threugh these jacks £c the ircoming wire lines., Three twe
feot dcuble patch cerds 2re rrovided for making temporary "patches" cr
cennceticns,.

Ircoming network lines arc crdinarily pre-cqualiicd by the
telephene company te deliver a fixed frequency respense, and reaquirc nc

further trentment. However remcte vickup lines within the loeal tell






area can generally be obtained with or withcut equalization. It is
customary for riost broadeast staticns tc lease "Rarc" or unequalized
lines within these arcas because of ccencmic consideratiens. Thesc
lircs can then be cqualized by the breondeaster to the responso rceguired
by the program meterial. In many cases a single linc is used as a pre-
gron line ard as o communicaticn circuit both befeore and after tho pro=
graie  In those caoses it is imore conveniert if the brendeaster has con-
trcl of the line equalizaticr. .iny cqualizaticn less may be remcved
fer coamwunicaticns use end rerlaced fer progran usc. & single equalizer
ey be used for equalizing a number of tclephone lines by switching

cr ratching.

Tc 2llcw cqualization cf toleophone lines up te ten miles in
length te a frequency resrrnsc within + 1 db from 30 to 15000 cycles,
Typc BE-li variatle equalizer is ncunted in Space 3.

Space 2 is covered by a 5-7/32 inch btlank pancl. This size
penel has been chesen for this space vith the ides of replacing it at
A later dste with a jack pancl identical with the cnc used in Space 1.

Spaces 4, &, and 6 arc ccverud with 8-23/32 inch blark nonsls,
~8 cquipment is adde? te tho rack thesc blank ranels are replace? by
Type 36B yrrel ard shelf ~ssembly. In this manner it is nzcessary to
discard cnly the remeve? tlank panecl. Othoer rancls are net disturbed.

Torminnl strips for beth high and low level audio frequency
“nd yower terminaticon are located behind Spnee 9. Spaczs 7 and 8 are

filled with blank rancls,

In erder tc present 2 corplcte ard finished appesrance twe

mnan
J

strips arc meuntid ~leng the side nf the cabinet and ecver both

ncunting slots and mounting screows.

“14=
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SPACE 10

SPACE 4

SPACE 5

SPACE 2

SPAGE |
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|
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SPACE 3

SPACE 7

SPACE 8

SPACE 9

82
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SUGGESTED RACK LAYOUT

7423565







C~binct rack -nd parels are finished in Umber Grey. Basc
dimensicns of tho cabinet rack arc width 20-5/16 inches, and depth
14-3/16 inches.

If the transmitter is located within the centrel roon, the
varicus unused perticrns ¢f the rack space can be used to nmcunt the
neccssary frequency "nd mcdulation reritor, or any stardard rack mcunted
cquipronts T'e cquivnent cof this kird is suppliod with List 1..

Suggested placouent of racks is shown con Drawings 7423269,

7423270, 7423271 and 7423272.

311l of I rterinls for List 14
Drowing List

7423565






11

12

13

BILL O

F MATERILLS

List 1.

Jack Panel and Line Input Equipment

Suppliers Numbor

Cnbinet rack type 9-4X RCA
Terainal bleek mounting brac- RC:h
kot

fudic terminal block RCs
Fewer terminal bleck RCA
Jack ponels 33-4W RCA
J~ck mats dcuble RCA
Variatle line equalizer BR-1. RCA

Fatch cords twe fect
"J" strips

Blank panel 3-15/32"
Rlank pancl 5-7/32"
Blark panel 8§-23/32"
Blank panel 10-15/32"

List 1

~16-

HMI

4519-F

4570

41569

4568

4536~

11502-4

4196

’l 65 2’ 21’.\.

4537-D

4591-38

4592-B

4594-B

4595-B

R-1775

List 1.
Supplicr .mount
RC.L 1
RC.L 1
RC.. 3
RCA 1
RCA 2
RC4 1
RC.L 1
RCAL 3
RCA 2
RC.. 1
RCL 1
RC.: 3
RCa 3

1






R-1775
List 18

Studic audio Fregucncy Facilities

Studic 'eniteoring Bquirment

Tha Tyre 76-B2 Ccnsclotte prevides wenitering facilitices for
thres leudsrenkers conly. Custonarily these leoudspeakers arc loented in
the centrol rceem, studic and anncunce beoth. Ordinarily there are cther
rcints within the studics reouviring menitcring loudspeakers. It is the
purpcss of List 1B to suggest ceontinatiens of monitoring equirment for
~ny studic,

The Bill of laterials is bascd cn cne Type Bli~-44 nmenitoering
anplifier. This nlifier is bridpged te the cutput terminals of the
76-B2 Cecnsclette using twe 500C chn rosisters as the scrics arms and a
250 chm resistcer ~s the mrlificr terminaticn. Conncecting the amplifier
in this marner hns ne effect cn the cutput of the Consclette.

The cutput cf the Type Bl-4. cmplificr enn be used to fecd
precran e three Type S4B loudspeakers or tc six wall hcusing speakers.,
Cheice of lcudsponker combinations shcould be made from items 6 and 64
cr from 6-1.

The combinaticn of sreakers is here piver as a sugresticn
enly. Cwing tc velume level tclernnces and to impednrec watchirp schemes
it is irpessible tc list ~ bill of materials tc cover all possiéle

spenlcer combinations. In general it will be feound desirsble te use the

=3

tyre 64B lcudspe~kers whore high level, high quality menitoring is
necessary and the wall housing speakers for reutine listening and cue

purpeses where lower volume an? quality standards arce aceeptnblo,






The typc BA-44 amplifier wcunts on Typo 36B panel and shelf
assembly which can be mcunted in cither space 4, 5, or 6 cof the cquip-
ment racks The tlank panel furnished for List 1. is not usel if a
type 36B pancl is used.

Tube comrlement cf tube kit listed is -

Tube ¥it *I-11267 (BA-44 Amrlifier)
4 -« RCL 1620
2 - RC.L 1622

1 - RCA 5U4G

Bill cf I 2terials feor List 1B.

-18-
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BILL CF '_.TSRI LS

List 1E

Studic FFonitorins

Venpiteoring amplifior Bh-44
Tuto kit for Ttem 1
Resisters 5000 chms

R.sister 280 chus

Tar:l ard sholf asserbly 36-3
teritering spenkoer 34-B

Base for Ttem 6 (if Acsirod)
711l housing syonker

Tist 1

List 1.

yQOT7: 1 cneh binnk

R=-1775
List 13

Souirment

Surrii

2rs umber SR apilalsse

RCA

RCA

RC.L

rarel 8

Amcunt

T 11223 RCL
MI 112087 RCA
BT-1 IRC
BT-1 TIRC
Ml 4682-H RCA

T 4£00/4410  RCL

-23/32" blank pancl

'"1-4594-3 on list L. will be replace? fer
cach vrrel ornd shelf assermivly 368-B
I'T-4682-E used with this list,

-19-
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R-1775
List 1C

™

Studic ‘udic Froquoncy Tneilities

ir rrovide a wvisual indication of "iudition" cr "Or lir"
cenditions, oo sipn sheuld be placod in cach studic, It is customary
te mnke these sipns of twe rancs of plass, colerod ard franed in veoring
with the stutic Jcccerative schore and illuminate? from th: rear.  The
tyre 76B2 Corselette is rrovidced with facilitics to cperate such sirns,

Fer trre stutic cr cne sbudie and ono amrcourcce booth eperstien beth pewsr

ar.d switching focilitics arce furnished by the 7832 Censclotte. Ir this
casc it is nocessory te provide erly «no relay fir csch light teo be

controilads Lo "fr Lir" and an "iuditicn” lipht in sach of twe studics

D)

can be furnisho? by feur reloys.e Those rzlays mnke ard break o 110 v-lt

)

circuit te the lamrs and twe relays can be installeld at any conv.nient

rosition in 2 stadnrd Cclunbia Type "A" 6 x 6 x £ inch stccl ecabinct.

Cabinets for movnting signs ~nd relays, signs and olectrieal wiring rro
to be furrnistcod T the nurechascr.

Switehing faeilitics for "Cn Air" warrine liphts for cns or
two additional studics or ~nrounce beeths arc alse furnished by the 76B2
Consclottcs  Howover, ne relays for sprecker mutirg or light switching cr
rewer for their cperntion is furnishede & sinple rewer supply will fur-
rish rewer fer eithor rne or twe studics. Twe rolays are required for
euch stutiz, ~re te mute the sronkor an? enc teo lieht the "On Zir" sign.
To "wditien” siers can be cpernted in the 2dditienal studios cr anvcuncs

cocths.






Sugrested locations cf warnirg signals are showrn or drawings

7423273, T423274 and T423275.

-2l
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BILL OF I'ATZRIALS

List 1C

Studic Varning Light Equipment

R-1775
List 1C

item Surrliers Kumber Suprplier lmount
(Equipment for 1 or 2 studios or 1 studio
and 1 announce tooth only)
On Adr Light Relay ) RCL T'T 11702 RCL x
(* One each relay is required
for sach "On .ir" or "indition"
lirht to be operated)
List 1 1
(Equipment for ore anncunce bLocth or
gpeakers studio, in addition te above,
to operate "On [fir" liFnt and nute
speaker only)
Relay Fower Supply RCL I'T 11303 RCA 1
Cn Lir Lirht Relay rCA I'T 11702 RCA 1
Speaker Relay RCa MI 11703 RCA 1
(If two arnounce booths or speakers
studios are required add to 1list
above )
On Air Light Relay RC: "I 11702 RCi. 1
Speaker Relay RCA VI 11703 RCa 1
P






R-1775
List 1D

Studio /udio Frequenecy Facilities

List 1D

Remote Ficlup Equipment

The tyre 22-D portable Speech Inrut Zquipment rrovides com-
rlete riclup facilities for broadcast programs remote from the studios.
Tt is designed for fast setup, is simple in operation and can be handled

<
easily by one man.

The 22-D consists of a combination amplifier-control unit,
with a carryirg case, a rectifier unit for AC operation and/or a
battery rack assembly with & carrying case, together with the necessary
intercornecting and power cords.

Controls and the volume indicater meter are on the front
perel of the amplifier-control unit. licrophone input receptacles are
1t the left end and the output terminals, monitoring head set jacks,
orde; wire telerhone set connections and power receptacles are at the
right end.

Bach carrying case is divided into two compartments, one
houses the rrincipal unit and the other houses accessories. Fech case
measures approximately 41 inches high, 16-5/4 inches long and 7-3/4
inches deep, is made of plywcod and covered with black fabrikoid.

The 22-D Equipment includes a four channél paralleled mixing
circuit, designed to work with 30 ohm dynamic nicrophones or other 30
ohm sources of comparable level. The output circuit includes line
isolation pads ard is designed to work into an impedance of cither 150
or 6C0 ohms, the selection of which is made by means of a screw-driver

adjustment.

-2 3=






“hen operated between the impedance mentioned above, namely
30 and 15C or 600 okms, the maximum overall net gain of the system
approxinmtes 92 db. iormal output levels between +6 VU and +14 VU
can be obtained readily by using the master pain control located be-
tween the first and second stages which provides an attenuation up te
48 dt ard by using the four channel mixing cirecuit which is shead of
the anplifier and furnishes an additional attenuation of as much as

5 db.

BeN
b

The frequency characteristic is uniform within + 1 db from
30 to 10,000 cycies and the harmonic distertion urnder normal operating
conditicns is luss than one percent at output levsls as high as +18 7T,

Ths 22-D Specch Input Rquirment may be operated from cither
iC or battery suprly. For .C overatior, r 110-120 volt, £0-60 cycle
source capable of supply 28 watts is required. Yhen operatcd from
batt rics, l.4 amreres at 6 volts and 21 milliamperes a% 180 volts atc

7

required. Individunl switches allow cither filmment or plate suprly to
crorate frem rectifier or batteries. Vher operating from batterics

the volure indienter illuminating lanmps may be disconrected by means of
s panel switceh.

The following tubes are required:

2 - RCa 1620 or 6J7

2 - RC4 1621 or 6F¢
1 - 2Ca 80

For meritoring purpcses 2 cach estsrn Rlactric 1002-F head-
scts arce supplied,

Two c~ch Type 77-D polydirccticnal micropherss and two each
T

ype 58-A pressurc microphones are supplied. Three Type 52-B portable

i

7

@






microphone stards and one banquet microphone stand are suppliocd.

i microphonc carrying cose, 39-1/2 inches long, 9-1/2 inches
high ard 11 inches deep covered on the outside with fiber arnd on the
inside with soft felt provides protection and a convenient methed of
transportation for the microrhones, the folded stands, onc 100 foot
microphene cord extension, two 50 foot microphone cord extensions «nd
miscellancous tcols ~nd cords,

%o telephone intcrcommurnication ecquipmint is supplied as
methods of communication betwcen pickup and studic vary widely. If
a portablec teclouphonc is required the Testern Zlectric 301-.L portable

tolephone sct ig reccenmicnded.

25
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BILL OF ! LTERI.LLS

List 1D

Remote Ticlkur Bquipment

iten

Spcech irput cquipment

R-1775

(conplete with ¥S-8208 metor und AC

powcr supply per BESR-61096-1, I

Vacuun tubcs

Tecuurn tubos

Vacuum tubes

Farel Receptacles
Polydir.:cticnal mierophone 77D
Pressurs microphone 88..
Cord conncctors
Fortable stand 52-F
Banquet stard

Headscts

Mierovhons plug
t"icropnone cabvle

I"ierophon:> carrying casc

List 1D
Suprlier Lio. Supplier
WE 220 WE
sue 5
RC.. 1620 RCA
RCA 5F6 RCA
RC.A 80 RCA
Cammon P3-13 Cannon
RC.. MI-4045 RC.
RCa NI-4048-D RC.
RCA ¥I1-4620-B RCh
RCA 174-4093-B RC.A
RCAL MI-4095 RCA
E 1002-F VE
RCa 1T-4630-B RCA
RO MI-43 RCA
RC.. T=-4085 RCa

NOTE: ['o telophono communicating couipment is
provided by this list.

-26~
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R-1775
List 1E

Studic ludioc Frequcney Facilities

List 1E

Fixed Recording Equinment

For making high quality master and instantancous recordings
at the studio location, List 1E is required. This cquipment is intonded
for fixcd usc orly and should be installed ir o permanert manner. No
dosks or nounting tablos ars furnished ard the arrangement of componcnts
will be thot of the customers choice when installed.

Tc previde facilities for cortinucus recording two type 8-D
kecording Turntables are supplied. The turntable, which weighs 20 pounds,
is of cast iren, accurntuly machinced and dyramically balanced, having a
hardencd stecl shaft which revolves on a single ball bearing at the basec
of 2 hronze slc.ved shaft well. 4L hoavy duty, sclf starting synchronous
l/25th horscpeover motor supplics power to the inside rim of the turntable
through a stecl step pulley and two rubbor idler wheels, onc of which is
engaged at 78 rpm and the other at 33-1/3 rpye.  The locking speed shift
lever operates thoe riotor switeh for starting end stopring the motor, and
selzets the spead <t which the turntable cperates. .idjustable stops
regulate the trwvel of the specd shift lever to maintain a constant pres-
sure agninst the idler whoels. The turntabls and drive assembly are
nounted or 2 cast irom mourting basc woighing 60 pounds and provided with
three ~2djustakle mounting fect fer loeveling,

The cuttsr fecd mochanism corsists of a hoavy, machined, stain-

less stesl gpuide bar mounted on the turnt<ble base. Frovision is mades

X






fer swinging the certire nochanism from the reccording position to the
rear to elear the turnt-bls for changing rccords. The feod scrow is
driven through 2 belt and pulley svstem, cperated from the turntable

sheft cnd a worn and gear in the housing of the cuttor mechanism mount-

ing. The b2lt on the stop pulleys sllps.instantly to any pesition nd

sets thc fesd scrows cutting pitch te 96, 104, 112, 120, 128 or 136
linos por inch., This adjustment climinates the necd for changing focd
screws as 1l cutting pitches arc aviilable with ~ sincle feed scrcw.

The spiralling attachment mnkes it possible to spacc greeves up to 1/2

inch ~part at cenweniont erank spocds. o four sided time seale shows

clnpsad recording tirc,.

Tha cutting hoad is mounted on «n apron, hinged to perinit a
rourh ~djustment of the cutting angle. This 1djustnent is locked by
reans of a thunb scrow, TFine adjustrment of the cutting anrle is nade
by means of o larre thumb serew at the top of tho cxrrilpce The cutting
head ~ay be swung cubward to 2 horizontal position to change cutting
veodles and nny be replaced, in cutting pesition without disturbing the
cuttirg on;le. Luvers are provided fer lowering the cutting ncedle
rontly on the dise and fer cngopirg the cutting head carriagc with the
feed scrow., L vortical dasper is nounted or a rocker arm beneath the
carriszgc.  The depth of cut is wljusted by a counterbalance spring at
the sidc of the cutting head, Type 1-C Cutting Heads furnished have a
uniform frequency responsc freom 50 to 8000 cycles per second. The fre-
quency range can be oxbended boyond 10000 cyelss per sscord with the
equalizors furnished. The type 1-C He-d will fully medulate 2 grocve

cut 1t 112 lincs per inch with ar inrut level of = 28 db (0 = .001 w).

Greoves cut 2t 96 lines por inch mny be fully rodulated with an input






level of + 30 db (0 = .00l w). ieasuremerts made from a fully modulated
groove cut at 96 lires per inch show less than 42 distorticn at 100
cycles per second and 1.57 above 1000 cycles per second, The input im-
pedance of the type 1-C “utting Head is 500 ohms.

The tyre 1604 automatic Equalizers mount on the cutting head
carriage and have a sliding contact mechanically couplcd to the cutting
head. .s the cutting head moves across the record it adjusits a resis-
tance network to alter the freguency response curve of the amvlifier
tc compensate for the high frequency attenuation at various proove radii
and at the same time to nold the audic input to the cutting head at a
constant level.

» microscope equipped with a rigid cast aluminum mounting
bracket and a special lamp allews minute inspoction of an area of ap-

proximately 7 grcoves.,

:)
The tyre 8-D Recorders are finished in gray crackle enamel
wiéh chiromium trim and cach require a mounting area 31 inches long, 18
inches deep and 19-1/4 inches high.

The Recording Amplifier furnished to suprly sudio power for
driving the cutting heads is a Type 88.. This amplifier has been chosen
because of its 50 watt power output and the choice of recording systems
available. 4An adjiustment on the frent panel allows a choice of three
calibrated frequency response curves. The first is uniform within 1 db
from 20 to 17000 cycles por seconds The second has a rising high fre-
quency characteristic wihich complencnts the "MBC Orthacoustic” playback
syster. and tho taird complements the standard high fidelity lateral
plavback system. * Changes in frequency responsc duc to varying groove

diameter are compensated by the type 180. Zqualizers.






The type 88.. implifier has less than 1-1/2% distortion at full
output and a gain of 85 db. . bridging transformer is supplied to
allow the input to be bridged te a 500 ohm circuit if desired. Tube
complement includes one 655, one 8J5, onc 6C8, two 83 and four 807
tubes. The power supply is built-in 2nd requires 160 watts 110 volts
5C/8C cycles.

The anplifier is rack nounted requiring 14 inches of standard
rack space. It may be mounted in the type 9 AX Rack suppliocd by List
l... The panel is finished in gray enarzl.

The type 863 Control Fanel provides contrels for two inde-
prendent recording channels coach consisting of a gain control, cutter
ard cvqualizer changcover switches for continucus reccording, volume in-
dicator moter and a switeh for selecting the cqualizor peak frequerncy.
wltheugh only one rccording channel is supplied by this list, the addi-
tion of another recording amplifier at 2 later date cemplcetes a two
channel system without changc in recording centrol pancls, The type
863 Tontrol Fanel n:rmits a change in volume levels, changs in peak
equalization frequency and continucus or simultancous rccording from
the rccording rosition,

Flayback Tacilities nre not suprlicd. It is contémplatcd that
rlayback equipmomt will be located nearby to provide both recordirg

checks and broadeast usc,
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N
Item

Rezeording Turrntable
Recordirg snmrli
Roecerding “omtroel Fanel

Brideing Transforuer
ngcording Dises

v

Recordinz Cutting Veodles

P ennting tables cor dosks

B-177E
List 1B
CF IT.TSRI.LS
List {E
ixed Ezcerding Rouipment
Supplicrs' Jo. Surrlicr
Freste 8-D Fresto
treste 384 Prusto
Irosto 86B Fresto
BCh " T-49C1 RISk
rreosto 816 fresto
roste 804: Freste

bes furrished by customer.
~31-

mount
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R-1775
List 1F
Studio 'wudic Frequency ¥acilities
List 1r

Fertable Rucordirg “quipment

Fortntle Recording Equipment for making rocords and trans-
seriptions ot = point romete from the studios is supplied by List 1F.

Twe 65 Recording Turntables arc furnishcd. These turntables
consist of 2 hoavily ribbed cast aluminum basc meounting 2 1C pound cast
aluminum turntable which is accurately machined arnd dynamically balenced.
The turntable revolves on o hardencd stecl shaft in 2 bronze bushed
shaft well ard is supportsd by a single ball bearing. The turntable is
driven by a self-starting, synchronous moctor which applies power at
the inside rim of the turntabls threough o stecl pulley and two rubtoer
idlor wheels, one for 78 r.pem., the other for 33-1/3 r.p.m. 2~ locking
sreed shift lover operates the moter switch end engapes the idler wheels.
The rin prossure arainst the idler wheels is repgulated by arn adjustable
stope The turntable is covered by 2 hcavy rubber mat,

The cutter mechanism swings from 2 east, bronze bushed hearing
in the turntabls Lase., . lange which fits over tho turntablc shaft
drives the feod screw through o worwm and geares The contire mechanism
moves to a rest ot ong side of the turntable when not in use. Frevision
is rade for aquick and nccurate alipnment of the cutting mechanism with
the turntable ard basc. Thoe spiralling fecd scerew makes it possible to
space grooves up te 1/? irch ..part .t convericrt crank spceds. .. time
seale shows thy elnrscd recerding time nt boeth 78 and 33—1/3 rePeme ot

cutting pitchos of 96-104-112 and 120 lires per inch.

B






The Cutting Fend is mounted on an apren, hinged for quick
rdjustmert of the cutting angle. .. ¢am lever is provided fer lowsrinz
the cutting neodle or ths disc. &4 krob on the cutter carriage lowers
the feed Tinger under spring tension of the feeod screw. . vertical
damper for c¢liminnting rumble or flutter due to vertical modulation is
nmeunted beside the cutter carriage. The depth of cut is adjusted by a
counter-balance sprirg. Feed scrows ean be changsd quickly by lessening
ong thwab scerow. The driving gear on the feced screw is rerrmanontly
mounted and cngaped with the worn on the drive shaft so that it carnnct

1

wacr food serews are changeds  Type 1-C Cutting Heads fur-

(£

be daw

o

y

nished have < uniferm fregueney response from 50 to 8000 cycles per
second. The freouency range con be oxtended beyond 10000 cycles per
second with the cquzlizers furnished. Recording grooves, when cutting
112 lines per irch, cnn be fully mcdulated by an inout level of + 28 db
(Ref. 0 = ,001 w), Recerdings cut at 96 lincs per inch requirc an inrut
level of + 30 db (zfe © = .001 w)e 1oasurcments made frem a fully
ircdulated groove cut at 2€ lirnss per inch shew less than 4% distortion
at 100 cyelss and 1.5% above 1000 cycles por sccond. The Type 1-C Cut=-

4

ting Joad has an iwredance of 500 ohms.

Less of wigh. frequency rosponse s the radius of the rzceriing

[0}

grocve becowes swnller and ihe linear specd of t1s record pasv the
rewdle beeomes slower, is avcided by the use of Type 160 B ..utomutic

Bqualizerss The automniic cqualizer helds tha input of the cutting hend

at o comstart level and at the s~ie Line centiruously alters the fro-

quency respense of the anplificr to caipunsate for the loss ir a nlitude

of ths hirhor frequencies. The squulizer corsists of o centrol box con-
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taining 1 tuned circuit adjustable to peck the amplificr respense ot
400G, 6000, 8000 cr 10000 cyclss ver sccond and a slider unit which
attaches te ths cutter feud rechanism. The sliding contacts meove with
the cuttirg head adjusting a resistance netverk to alter the freguency
respense curve of the amplifier to compensate for the high frequency
sttenunticr 2t various grocve radii and at the same time held the input
te the cutting hend at'a constant level. Th: Type 160-B Equalizer con-
sists of cne cantrcl box and tro slider units fer use with dual ture-
table instaliations.

The complete turnt~bic equipient is arranged for pertability
and when recled for movement is econtaired in two cascs e¢ach 20—1/4 inches
wide, 20 irches hiph and 18 inches docpe Foch case is provided with
carrying handles and is covered with gray leatherctte. Cutting hoads,
oqualizers and cverhend mecharism are packed in peckets in theso eabinots.
. 8par2 feod screw is furnished,

Thae Type 854 Recording Amplifier is contained in n gray leoa-
thorotte ecasc 18-1/2 inches hich, 17 inches wide ard 13 inchss deep.

It censists of a threc stage push pull amplifier, with buili-in power
surrly., “h: power cutputl stoge and troesformer -re specifically designed
te rateh the load characteristics ¢f the Tyre 1-C Recording Hoad. Tubes
used arc 2 - Type 3L6, 4 - Typc 6SJ7 and cns Type 5Z3. 4 sclcctor

switch meourted cn the front panel nllews microphonce recording, radic
recording, playb-ck using the rickups rourtced on the 6¥ turntables nrd
the 8 inch moenitor loudspeaker cf th. type 85 nmflifier cr public ad-

3

dress.  Switchos are arranged te facilitate chanpirs to either turntable

for ccrtinuous rec: rding or playback. L gair of 90 db is nrovided. The






frequercy responsc is flat frem 3C tc 15000 cyeles,

watts provides less than 1% distorticn at the maxirmum lovel required by

the 1-C Recording Yoad,

8

v

The Remote Fickup Bquipueont of

jod
3
[N
i
e

Ttem € of the bill of materials for I.ist 1-F
Fewer fer the Type

the Twpc 85.. Recerding mplificr. The cutrut of th

matehes the 88.0 input and o+ switch on the input permits the

cheice of 60, 200 c¢r 500 chm impednnce scurces.
type 277 and onc type 6307,

cables are furnished with the equipnent.

WRH!

supplic

an output of 10

List 1-D provides ~nmplification

xirg foeilitics for recerdirge I cnly cne nicrephore is required

o single type 404

40/, Freomplifior may be obtainced frow

is preauwplifier

se ¢cf a

Tubes roquired fer the

411 intercornnecting






8‘

BILL CF [ TERI.LS

List 1F

Fertable Recording Equipment

ITtem
Roeerding Smplificr

Reeccrding Turntable

utomatic Zqunlizers
Feed Scrow
Reccrdine Discs

Recording Cutting Yeodles

The Rocerding Anrplifier iy be fod prorram from remcte
pickup cquipment ns furrished by List 1D.

Supplicr e,

Fresto 854

Treste 6Y ir
1B Carryirp Casc

Fresto 160B
Fresto 32B01
Prosto 61864
Frosto 6044

Presto 1254

R=1775
List 1F

If only ene microphone is necessary for recerding
Item 8 nay be added to feed the Roecording implifior

Ireamplifier

Preste 404

-36=

Suprlier Amount
Presto 1
Prestoe 2
Presto 1
Fresto 1
Fresto 30
Presto 4
Fresto il
Presto 1






R-1775
List 2

Studic sudio Frequency Facilities
List 2

Three Studio Dquipment

The basic twoe studic or cne studio and one annocunce bvooth

upplicd by List 1 nay be enlarged teo serve twe studios an? an

|_J
o
g
0
o
ot
n

announce bocth by the addition of the attached Bill of Haterials.
wtilention is directed to th: fact that no additionsal input

facilities arce vrovided. The ba

n

iz facilitiss of List 1 ar: rearranged
and reassiyred te allow input switching of a’ditioral micrephenes. Fi-
crophcne inputs 1 and 2, 25 shown on the bleock diagram of the 7682
Censclotte (7717663), are assizned tc Studio 1. T'icrophensg input 3 is
assigned to Studio 2 and microphenc irput 4 is switchod between Studio 2,
the announce beeth or the control rocm as required. This switching
opcration is perferrmed by 2 switch mounted on the front panel of the
Consclette,

One additicnal microphone is required for threc studic opera-
tion. Choice sheculd be macde frem Items 1, 1i or 1B of the Bill cf
I'mterials according te the need ¢f the purchaser,

Typienl three studic zrehitectur~l arrangements are showm by
Cravings 7423269 and 7423271,

"Or Lir" and "wdition" warnirg liphts may be coperated in two
studios and an "On Air" warning light in the third studio or announco
beoth. TFer details of warnirg light end sp aker muting relay require-
ments sce List 1€,

Drawing
7423269, 7423271, 7423274
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NOTE | - FACILITIES SHOWN IN SOLID LINES | TT T
SUPPLIED BY LIST 2. L _1

NOTE 2 - FOR LINE INPUT AND JACK PANEL
EQUIPMENT SEE LIST 1A,
NOTE 3 - FOR STUDIO MONITORING EQUIPMENT SEE LIST IB.

NOTE 4- FOR STUDIO WARNING LIGHT EQUIPMENT SEE LIST IC.

SIMPLIFIED THREE S

TUDIO SCHEMATIC

I
|
I
|
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Iist 2
Item Supplicrs tumber Suprlisr Amcunt
1 Vi.lecity miercricne 44-BX 2C.L 1T 4027-D R 1
cr
A Felydirecticral niercphone RC.. ITI 4045 RCL 1
77=D (r
3 Ir-ssure iiercpincne 88 ECL T 4048-D Gt 1

(Crly 1 oach wicrephenc is
reoquired ir ctudin)

¢ 1l recortacle RCa 1T  4824-. RC.. 1
S {iercphene plup RCL ¥I  4630-B RC.L 1
4 ":all hrusinge spesker RCL i1 12414 RO, 1

5 Tist 1
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k-1775
List 3
Studis Judio Freguercy Facilitics
List 3

—_
"
i

cur Studic Zquipmont

Tho brsic Bwe stulic or cne studio and <rne ~rncunce beeth loy-

«

cut surylic? by Tist 1 mna bo osulargeld teo sorve twe studics and trc
aanecunce bocths or spoakoers studices by the additier of the nttacho? bHill
of pintorinls.,

~tiortien is dirceted te the fhet that ne adlitional input
freilities e procided.  Tho basic facilities of List 1 aro rearranged
ard reassirned o allew ingut switchirg of ndditicnal micrephenes. Ticre-
vhone irrats 1 and Z, as shovm on the bleek diapram of the 76B2 Ceonsclotte
(7717863) nre assisred te Studic l. iercphene irput - 3 is assipned tc
Studic 2 ard microphone irput 4 is switched te Studic 2 ¢r to either
arnounce beoth (or sre kor studic) as required. The switching cperation
is rerforned by » switeh mcuntod or the front ranel of the Conscoletto.
It shculd be rcted that the additieon of ancther stuldio preecludes ths usc
cf the micreph-re in the centrol roem for makirg lcenl " ir"™ anncunce-
rents.  The ccntrol room miercphene can be used only for talkback to the
studins ud reimotes,

Two «dditicnal microphones “r» required for four studic opera-
ticne Cheice ¢f a4 program miercphonce should be made from Items 1 or 14
cf the 211l of Interinls wccording to the purchaser's needs, The sceond
nicerephene is interded for veiee usoe in the arrounce beceth cr spenkers
studic aré is supplicd by Item 2 of the 3111 of i"aterials.

4 typiecal feur studio architectural arrangement is shown by

Drowirng 7423272,






"Or Air" ond "ludition"™ werring lights may be orer-te? in twe

studios 'nd ar "On lir" warnivp light ooy be coper-ted in the twe ~nnounce
beocths or spenkers studios. Frr Zetnils of warring light and specker

wuting rolays require?d soc List 1C.
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k-1775
List 3

BILL OF {7 .3ERI.LS

List &

Tten Suypiicr Number Supriior .mount
1 Vaeleeity nierephene 44-BX Ca 11 4027-D RCA 1
cr
1. T<lydircetional riers rhene RC.L "I 4045 RES 1

77-D (0rlv 1 cael miero-
Thce is required ir stulic)

iressure miereriacne 68-L 1Ca 7T  4048-D RIEE 1
(F r use ir rows roenm)

Lab]

3 11 reocepincle RCa NI 4624- 284 2
4 IMMicrcphens rilug RCL NI 463C-B RC.L 2
€ "all housirgs gre o ker RCA 1T 12414 RCA 1
5 List 1 1

HCTZ:  Zpesker for news roon will be ©
heuse meniterin; system.  Sze Li

—iile






Ir— STUDIO —= " stupio _: {_ ANNOUNGE BOOTH —i
| VQMP e =tC @ @ Y | | ®Y |
: SN o :
- ) NOTE .
l——p-——;—— —._./ L——.—--——J——4_.J |_. _______ .___._.___l
LINE CNJT D————r———— - .;:
MAIN I CONSOLE : < LINES IN
POWER l | =
UNIT | I
: | {————-} SEE
S NOTE 4
r;iEl.AiTW I l-'-1 E()UIF’ | I
|POWER! PA F RAGK 14—
| uNiT | | TALK BACK ONLY | : O
L————J L—————‘r———-' —————— —_—11 (NOTES | I @
NOTE |- FAGILITIES SHOWN IN SOLID LINES | 283 | NEWS
SUPPLIED BY LIST 3. TT TT L L__ROOM
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R-1831
LIST 1
STU'DIO AUDIO FREQUENCY FACILITIES

BASIC A'DIO EQUIPLENT

The Bill of liaterials attached to this list provides the minimum
of audio frequoncy cquipment rcquired to cstablish a radio broadcasting
studio system usins a Type 25B Specch Input Equipmente This list provides
equipment for two talcont studios and a combination control roomeannounce
booth.s It may be used to program cither an AM or a F broadcasting
station or by =fficient traffic manazement may be made to program both an
FM;and AM station with separate material. A full description of the
Type 25B Spcech Input Equipment is furnishcd under the Jdcseriptive speci-
fications covecring this unit.

The two talent studios supplicd are identically eguipped. Each
contains twé Type 639A Cardioid Microphoncs mounted on floor stands. These
floor stands arc =quipped with swivel mountings to allow the microphonos
to be adjusted to any position. The Type 6394 Microphone is a combination
of a dynamic moviny coil type vnressurc clement and an improved ribbon type
velocity clement cneclosed in a singlce housinge An adjustment screw on the
rear of the microphone provides threec cifferent pettcrns to be realized
by means of a scrcwdriver. Usc of thce dynamic element ;lone provides a
non-dircctional pattern, the ribbon elcment alonc provides the familiar
figure eight pattcrn and an cqual combination of the elements produces the
heart shaped cardioid direcetional charactcristic. Tach studio is also
providcd with one Typc 6334 Dynamie Microphonc mounted on & floor stond
and provided with both a swivel and a directional bafflcs The rugged

dcpendability of this “saltshaker" type, togcther with its small size and
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}i“ht ~¢izht make it o wclcome -cncral purpose studio pickup device,

Cuc and monitorin: for the studios is supplied by rall mountin~ Typc 751F
Loudspeakerses These speakers measurce approximntely 24 inches high by

17 inches wide by 13-1/2 inchcs decp rnd weigh about 42 pounds. They arc
finishod in a plain grey lacquer finish but can be refinishod to blend
vith any Jdecorative trceetment.

The cormbination control roomeannounce tooth has a Type 6334
Microphone morunted on a desk stand equipped with a swivel joint., A Type
7534 Loudspuaker in a floor mounting walnut finished cabinct measuring
npproximately 20 inches widc by 30 inches hish by 13-1/2 inches decp is
uscd for monitarinz purposcs. The Type 7534 Loudspeaker has a threc-hand
loudspeaker system fed from e dividin- nctwork ~nd is dcesigned for use
wvhere the hi-hest. quality reproduction from 60 éo 150C0C cyeles is nccessarye.

The Loudspeakers in both studios and in tho contronl-announce honth
arc intcrlocked with the microphonc kcys, miting Hhe spcakers when a
nmicrophone is switched into cirenit, preventing acoustical focdback caused
hy live microphonss and srcalers in the same studio.

Two Type 83B Transcription Turntables arc furnished for the repro-
duction of rucorded program material. Each of thesc turntables include

a 16 inch dunl specd turntablc, combination vertical and later«l dynamic

[}

reproduccr, comrcnsating netwerk end sclector switch mounted in a two tono
crey finished wond cadbinet with chromium trim. The turntable spced is
mainkoined £~ an ascuracy of 0.5% at both 33~1/3 and 78 ReP.M. The
reproducine necdle is o ~iamend, hand larped £~ Pit standerd qrnnvcl
Aimensicnse The selector switeh for “he e~arensating nehbworl allows a
choice of seven reproineing characteristics t~ fit all srondard reeoriing

systemse An overall frcquency rosponse to hotter than 10000 cvcles is

avnilablc on the wide ran-c scttinss of tris sclector. The Transcrintion
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Turntable occupics a sracc 22-1/2 inches by 21 inches and stands
approximately 33 inchus above thc floor level. The transcription
reproduction cquiprnent may »c¢ placed in cither the control-announcc booth
or cither ~»f the studios without clectrical changc,

The Type 25B Spccch Input Equiprnent necds no mounting other than
the leg units furnishcd with the unit. The power supply can be rounted
in any convenicnt position vrrovided a reasonahle physical separation is
maintaine? bctﬁccn it an? the consnle unit.

Ur to sewun remotc pickup lines pre-cqualizad by the local telephnne

N

conpeny may be terminated Adircetly to the cquipment. Threc of thesc remcthe
lincs are terminated +£o the inputs ~f the linc enils and kevse. The other
four lincs arce availeple by mecans of natchings Suggeste? a?ditional

oquipnent for Jack Fanel ond Linc Equipment will be found under List 1A

-t

Microrhone pluzs and wall rcceptacles arc furnished, Onc thousand
Teet of shicldcd twisted pair wire is suprlicd for making all audio
conncectionse Power wirin; an’ conduit, junction and outlct arc to be
furnished ant inst<lled by +he customcr.

Drawings 7423841 and 7423839 show a typical studio layout bascd upen

the equipment furnishced by List 1.

Pill of Matcrials for List 1

Drawing List
7223841
7423839
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LIST 1
BILL OF MATEIRIALLS
LIST 1
BASI™ ADIO ZGIF TUT
ITEM SUFPLILR'S NUMBZR  SUFPLILR  AMNOUNT
1. S3rceelr Inpub Lquipment WeE. 258 WeEe 1
2e Vacuum Tubc CA 1603 {CL 6
3, Vacuun Tuhe WeEos 3484 WeE. 9
4, Vncuun Tubc TeEe 3494 NeEo 4
5. Vacuun Tuhe T.E. 301 Vel 1
8+ Vacuum Tube TeEe 313C Wels 1
7. Vacuum Iuboe TeEe 300B T.E. 1
8. Vacuurm “ukc
(I#ems 2 thru 8 tubes for 25B) TeTe 2744 WE, 2
9. Transcri-tion Turninhle Presto 633 Presto %
10, Cerdinid I"izropnonc W.Ee 6394 VeE. 4
(For Usc in Studin)
11. Transmitter Tounting WeDe 224 WeBo 6
12, Jack WeEs 4424 o s 4
13, Adapter eEe 7124 HeE o 4
14, Adanter WeEe 7134 WeE e 4
15, Trarsmitter thtachment TJE. 114 tTeE e 4
18, Floerr Stand “ci~hts "eDe ¥S=764305-2 "TeE e 6
(Ttems 11 taru 16 mount Items 10)
17, Dynamic Mierophnnec TeFle 6334 el 3
(F~r usc in stulins and announce =noth)
18, Tablc Stand Tele 234 I.EB. 1
19, Swivel Joint TeEe 94 R I0N 3
20. Raffle V.E. 8B TeE. 3

(Ttens 18 thru 20 mount Iten 17)
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26,

27,

28,

Loud Spcaking Telcphenc
(For usc in Studios)

Loud Spcaking Telcphone

Vel KS~7133

Vele 751B

Jelle 7534

(For u-e in control-announce broth)

Pancl Roccptacles
Cord Pluzs
Headset:

(For monitorin:)

Fatel Cords

“ire

(4udioc Conncetions)

(Microrhonc pluzs and rcecptacles)

Canvon FP3=132

Cannon P3=Cl=12

Ve le T=357170

Cannon

Cannon

el

350"

1000
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,l_ STUDIO -! ,I— STUDIO [
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! -
SEE SEE
NOTE-4 NOTE-4
LINES OUT : T >
2™ TYPE 258 $ P
: SPEEGCH INPUT EQUIPMENT :
POWER | i
SUPPLY 1 l
! H L
: i | EQUIPMENT |
P
| RELAY | : I TT| |TT S | RACK |
|SUPPLYJ ——————— eI e —— ———— ]
SEE_EET—E-4 NOTE- | FACILITIES SHOWN IN SOLID LINES SUPPLIED BY LIST I

NOTE-2 FOR LINE INPUT AND JACK PANEL EQUIPMENT SEE LIST 1A,
NOTE-3FOR STUDIO MONITORING EQUIPMENT SEE LIST I8B.
NOTE-4 FOR STUDIO WARNING LIGHT EQUIPMENT SEE LIST IC.

SIMPLIFIED TWO STUDIO SCHEMATIC
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LIST 1

STU2I0 AUDIO FREQUENCTY F/CILITILS

T

TYPE 25R SPLECH INPT 2QUIPHRIT

The Type 25% Specch Input Equin-cnt is a complcte LeCe omcrated

console typc broedeast rrosren production unit for amplification, control
and monitnrrinc of programs originated b? microphones, transcription
cquipments, rcmrte equipments or cquivalent sources. It will rrovide
audio foeilitics for nandling twe studins and a contrel room-cnnounce
hooth,

The Type 25B 3pccch Inmut Equipment has been dsisned for usc in
broadeasting systcms requiring two scrarate output channcls capable of
being oyrerat.d simult enc~usly and transmittine different nro-rams without
jnterferencce Such an cquip-ent is rwost convenient for broadeasters
originating vrcsros £or otk FM and A3 tronsmissicn from the same studios
or thosc who reguire an additicnal trancmitting channol for nctwork
orisinations or ~th.r line foeds while projranning s lecal transnitter with
different prozram mnt:riél. iny combkination of sewon input circuits
(four pre-amplificrs and bhrec remote lincs ) may bo divide?d to feed oither
mein amplificr chanicl and ~utgoing lines

Mourmtin: ~n¢ installation have been reatly simplified in the 25B

ront in two units. The main unit is housed in a

i

}J-

by srranring a2ll cga

consolc dcs¥ ~f =10¢ .rn dcsi~n contninin~ two complete hi~h-quality main

emplificr channels, czrcble of simultaneous operation on different progrens
without intorference or crosstalke Also in this desk console nre rre-

amplificrs, mixers, switching, indicatin-, monitering, cuc feeding and
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othcr emntrol a--ar~tus, erranzcd and corrdinnted t~ ~r-vide moxinun
opcrating flexibility and convenicnece L ecompact power supply unit scrves
the Type 25R Equipments This is arronsed for wall mountins and is zenerelly
located nway from the consolcs The powcr supply unit, mounted on a
swinginj frame for cesy inspection and naintcnance access, contains the
porer supply units for plate and filament power to 2ll vacuum tubes and
also for the loudsnealcer cut-off rclays,

The orerating controls of the main unit are located on the sloping
face of a cnbinet at the rear of the desk, Thc ninc volumc controls,

namoly, Linc "ix 1, 2 ond 3, Microrhonc Mix 1, 2, 3 and 4 nnd the Jaster
Gain Controls for channels 1 and 2, orc located on a small rancl that
projcets from the lower central portion ~f thc cabinct. On the tor of this
projcction arc rplaced 16 lever keys, which control the rrecamplificr innut
s~urcc, the mixcr outrut conncetiecns and the lince chan-c-over keys for both
channels, Loeatcd »n the moin cabinct facc and protected by the mixer
control turrct arc lecated 40 jacks comprisin - the input jack field.

3 .

Tcrmihatin; on this jnck ficld arc scven remote lincs, and threce gti11ty
input circuits to cthcr with hoth input circuits of the three linc keyse
Four sots of doubly jacks rcmain open for usc as dcsirced by the customer.
A similar rancl on the richt sidc of the mixer turret contains two hcad-
phonc jacks for monitoring cach channcl, fourtecn siznal lamps for
channcl "On" indication, mastcr contrel or rcerrdin-: si-nals and tweoty
two blank spnces thnt ean be used t- mount speceial jreks, pushbuttons or
keys, signals, cte.

In the top contral portion ~f the conbrel cahinet are located two
illuminatc.i wnlume inﬂicators.. These volume indient~rs arc connected to

cach output chaunel throuh a key contrnlled ped system that allows & rarid

cheice of threc indieated output levelss Both volume indicators arc of
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tho standard typc and read in volume units above a zern levol of 001 watt,
On the left of the volume indicators are located the talkback keys, the

line cueemix kevs and a plate currcnt meter which reads plate currents of

all tubes by means of a rotary switche On thc ri-ht »f the volume indicators
are the mixer bus~channcl control keys, linc cuec keoys, monitor changeover
kcy, audition chanzenver ¥ey and the monitor amplifier nnd auditinn sain
controly

The ei-ht miernphone ~r low level transcription input eircuits nre
provided with switching keys for ready selection of either »f two low level
inputs for cach of the four rreamnlificrs supplied. These are shown
diagrammaticelly in the schematic “reawing 7425855, Four of these circuits
can be used simultoneously on either channcl amplifier, with four in
reserve available at a moments notice, enabling the enzineer to schedule
rrosrans of cight sources, or to dispotch two successive frur-source
pro;ramse Three ndditional microphonc or transeription sources can he
imtroduccd simultaneusly with the ahbove sources throush the usec of external
rrcamplificrs an? the line mixers. List 1 does not furnish extcrnal
preamplifiers for this purpose.

The two main amplificrs aro capable ~f simultancous ~rcration on
sevaratce rrozrans, ~ermittine concurrcnt dispatch of audio siznals to ecach
of twn tronsmitters or mut-=sin+w lines with cach channel beins governed
by a separate master main control for adjusting ~vernll levels, Eithor
of thesc two channcls may be fed to either or ™oth o” two nutnin~ lines,.

Three remote linc input-circuits with rotoetin:- coils feed incoming
line programs to threec scparate line mixcer-controls. Rapi- sclection of
remote or network pro-rams is afforded by thrcc remote line switching keys
usahle in sclectinz nny one of threc lines, for monitoring incoming programs

or for conncecting to the associated mixcr inpute. Patching jacks, with
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which feour additional remote lines can be substituted on a line for line

basis, make a total of seven lines available. Each of the line mixsr inputs

is provided with a transfer key which will allow an external utility

circuit to br switched in place of a line program source.

The seven mixer po*tentiometers operate on either of the two main
amplificr channels throuh a seven channel mixer circuit with individual
mixer transfcr keys for association with eithcr main channcl input.

A built-in monitor which may be conncetcd to either main channcl is
included for aural monitoringe This monitor amplifier is arranged to feed
cuc progrrns into studio speakers or to remote line circuits. Operation
of o loudspeaker in the samc¢ studio with a live microphonc is automatically
prevented by loudspcaker cutoff relays for the hHooth and two studiose.
Contacts arc provided on thc microphone keys for the opcration of studio
warning si~nse

A switching key is provided to fccd the output of either main channel
to a separate gain control for feeding oxternal amplifier systems such as
house monitors or sound recinforcemcnt,

Normal opcration of the tubes can be easily checked by a plate
current metcer and a rotnry.tap switch built into the cquipment,

The power unit is scpnrrate and is designed for wall mountinase It
is approximatcly 15 inches hi-h, 28 inches wide and 10 inches d;op. It
contains the power supply units for plate ond filament power to all
vacuum tubes and is intehded for location near the mein unit, but scparate
from it. Louvres are providcd for ventilation and the equipment is mountcd
on a swinging frame which allows easy access for inspection and maintonance.
Power supply is also incorporated for opcration of the loudspecaker relays.

The maximum nct gain from low level input to output line terminals

is approximately 10C db and from linec input to output linc tcrminals is
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approximatcly 36 db. Normal output program level to an outgoing linec is
48VU. The gain frequency responsc of the nain rrogram channels from
microphone *.rminols to output linec tcrminals is within 1 db of tho 1000
eyclc valuce from SO to 15000 cycles with a single frequeoncy output of + 18
Abm (0 db = .001 watt) and with a not gain of 68 db. 'With the samec gain,
the harmonic distortion is lcss then 1% for fundamental frcquerncies from

50 to 7500 cyeclcs, and the unweighted output noisc with microrhonc t rminels
terminated with a 30 ohm resistancc is not higher than 75 db helow 4 18 dbm.
Connected as furnished, tho meximum output lcvel of the monitoring amplifier
for 4 18 dbm output to an output line for cither main amplifier is 3.2

watts in o 267 ohm load. At 3.2 watts sin-lc frequency output, the
harmonic distortion for fundamental frequencics from 5C to 7500 cycles is
lcss than 1%. The unweighted output noise is at least 50 db below .00l
watt,

The main unit is an assembly of three units which arc shipped
separately, They arc the consoic unit (which contains thc operating equip-
memt and wiring), *he table top unit (which is a flat table top covercd
on the top and exposed edges with bluc formica sheet and cut out to fit
the consolc unit) and the leg units (two of whirh are required to support
thc consolc unit).

The main console has an overall hcight of 36 inchss and a width of
55-1/4 inchcse. Overall dopth if 28-1/4 inches, of which only 13-1/2
inches at the rear is the control cabinct. The table tor stands 27-1/2
inches from the floor.

The Type 25B Speech Innut Equipment operatcs from a prinnry power
source of 105-125 volts 60 cvel: AC and requircs approximately 250 watts.

The following vocuum tubes comprisc onc sct normally rcquired for

opcration of thc 258 Spcech Input Equipmente.
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Typc Console Powcr Unit Total

HC:. 1603 6 5 6

. E 348. 8 1 9
TE 3491 4 o 4
TE 3514 = 1 1
E 313C 5 1 1
“JE 300R - 1 1
B 274 = 2 2

(“mere the above rccommended tuhes are not aveailable, the following

typcs may he substituted,)

Recommenced Substit te
RCA 1603 RC4 6C6 or 77
E 3484 RCA 6J7G or 6J7
WE 3494 RCL 6F6G or 6F6
WE 351a RC4 6X5G or 6X5
WE 313C None
JE 300B RCA 243
WE 274. RCA 523

The console unit is hinged at its rear cdge and may be tilted hack
to evpose the tcrminal strips and amplifiers which are mounted in a well
below the table top surfacce This well in turn is hinged and may be
releasod and swun~ under the table for maintenance and repair. Ventilation
louvres are provided. Conduit knockouts at convenicnt locations in all
units makes fer easy installation in any position.

Yo installstion materials are furnished with the Type 25B Speech
Inrut Equipment. Power leads are normally installed in sither ri-id or
flexible conduit with standard wircs and cablcs to be obtaincd and installed

hy thc customer,

Simplified Schematic of Typc 25B Spcech Input Equipment. 7423855
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R-1831
LIST 1A

STI™DIO AUDIO FREQUENCY EQ IFMENT
LIST 1A

LINE INPUT AND JACK PANEL EVTIPMENT

To provide ovcrall opcrating efficiency, not obtainable whcn all
connections are made by soldering on a terminal block, it is custemary
to provide a jack pancl which is installed in such a manner that circuits
can be tomporarily connccted by means of jack and f@tch cords. The
equipment of this list is recommended as a basic jack pancl and line input
racke

Small racks and cabinets arc available to support and encloseo tho
line equipment and are large enough to contain the basic equipment,
However their use is not recommended dus to the fact that any future
cxpansion causes them to be removed and discarded as being too small.
Room for expansion of linc and monitoring facilitics is provided by a
standard 77 inch rack such as the Type "C" Cabinet Rack.

It is suggested thet the rack mounting snace be divided as proposed
in Drawing 7423565,

Two Typc 2224 15 Jack M-untings arc mounted in Space l. Thesc jack
mountings each contain 48 Type 2184 Jackse As nll patchin- is accomplished
with doublc pluz cords, this allows termination of 24 circuits on cach
mounting or 48 circuits on the jack ficlde Input lines from the
Type 25B Equipment arc "normallk d" through thesc jacks to the incoming
remoto lincs and three double patch cords are furnished for making

temporary patches or connections to othcr sourccse. Tho Jack Mountings are
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supplied with facing mats to cover all cxposed raw cd-es.

Incoming network lines aro ordinarily pre-equalized by the local
telephone company to deliver a fixed frequency response and require no
further trecatment. However, remote¢ pickup lines within the local toll
area can generally be obtained with or without cqualization. It is
customary for most broadcasting stations to lcasc "bare" or unequalized
lines within thcse areas bccause of cconomic considerations. These lines
can then »o equalized by thc broadeaster to thec responsc required by the
program material. In many cases a singlc linc ic used as a program line
and as a communications linc hoth before and aftcer the program. 1In these
cnses it is more convenient if the brondcaster has cont<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>